nAPA3HT0JI0ritn, 40, 6, 2006 


YM 576.895.42 


MOPO>OJIOrHH KJIEmEH-riAPA3HTEHrOH 
(ACARIFORMES: PARASITENGONA) 

H HX B03M0>KHBIH 3BOJIIOIl,HOHHMH CIJEHAPHH 

© A. B. UlaTpoB 

Ha ocHOBe aHajiH3a Mopcj)OJiorHH m bnojiorHH npeacTaBHTejieH napa3HTeHroH, npexae 
Bcero KpacHOTejioK, MHKpoTpoMbHAHHa h BoaaHbix Kjiemen, c^ejiaHa nonbiTKa no-HOBOMy 
OUeHMTb B03M0>KHbIH 3BOJIJOIJHOHHbIH CljeHapHH B 3TOH rpynne BblCUIHX aKapH(j)OpMHbIX 

KJiemen. ripejuiojiOKeHO, hto oneHb apeBHHH npe^KOBan rpynna, o6jia^aa KOJiiome-cocy- 
ihhm poTOBbiM annapaTOM, Majio £M(J)(})epeHUHpoBaHHOH MeuiKOBH^HOH cpe^Hen khhikoh 
h cnoco6HOCTbio k BHeKHiueHHOMy nnmeBapeHHK), nmajiacb MejiKHMH noHBeHHbiMH HJie- 
HHCTOHorHMH Ha Bcex (J)a3ax >KH3HeHHoro uMKjia. B aajibHeHiueM bjiaronpHHTHbie ycjioBHH 
nHTaHHH B3POCJIOH (J>a3bl npHBeJIH K o6orameHHK) HHU HCeJITKOM H HX H3MeJIbHaHHK>, hto 
npHBeJIO K acjWHH JIHHHHKH I H H3MeJIb4aHHK) JIHHHHKH II H BbI3BaJIO Heo6xoaHMOCTb 
ycHJieHHoro nHTaHHH 3toh jihhhhkh juih npojiojDKeHHH OHToreHe3a. B TaKOM coctohhhh 
3Ta rpynna nepBHHHbix napa3HTeHroH cpa3y pa3ae;iHJiacb Ha HecKOJibKO KpynHbix napacjni- 
jieTHnecKHx BeTBen. BojibuiHHCTBO H3 hhx coxpaHHJio nmaHHe Ha HjieHHCTOHornx c nepe- 
XOflOM JIHHHHKH K OflHOKpaTHOMy 60 Jiee 3(|)(J)eKTHBHOMy napa3HTHHeCKOMy nHTaHHK) Ha 
3toh rpynne xo3neB h pa3BHTneM zionojiHHTejibHbix cneimajiH3amiH. OjiHa xce BeTBb nep¬ 
BHHHbix napa3HTeHroH nounia no nyrn npncnocoGjieHHH jihhhhok k nmaHHio Ha no3BO- 
hohhmx, Ha KOTopbix ohh CTajiH HanajiaTb b ycjioBHHx nacTbnma. FIocjiejiHee o6ycjiOBHjio 
pm MopcJ) 0 (l)yHKUHOHajibHbix ynpomeHHH y KJiemen 3toh rpynnbi (Trombiculidae) h b to 
xce BpeMH hx 3HaHHTejibHbiH dHOJiorHHecKHH nporpecc. CxojiHaH ^HHaMHKa oHToreHe3a h 
cHHxpoHHan peayKUHH onpeaejieHHbix ctb^hh pa3BHTHH y Bcex napa3HTeHroH CBH^eTejib- 
CTByioT BMecTe c TeM o tom, hto b uejioM Parasitengona — 3to MOHO(})HJTeTHHecKHH TaK- 

COH. 


KjiemH-napa3HTeHroHbi (Parasitengona) b TaKCOHOMHnecKOM paHre KoropTbi 
(BaHHniTeHH, 1978) hjih cy6Korop™ (Krantz, 1978) no#OTpH,aa Actinedida, o6t>- 
e^HHHjomne pm Ha^ceMewcTB Bbicmnx aKapncfiopMHbix Kjiemen, Hpe3BbiHan- 
ho CBoeo6pa3Han h ^ocTaTOHHO o6oco6jieHHan rpynna HjieHHCTOHornx. Ot wpy- 
rnx Acariformes ohh OTjinnaioTCH uejibiM psmoM yHHKajibHbix 6nojiorHHecKHX h 
M op(|)OJiorHHecKHx ocodeHHOCTeM. fljiH Bcex napa3HTeHroH xapaKTepHbi cjie^yio- 
mne CHHanoMop(J)HH (Witte, 1991): pe,ayuHpoBaHHbie npoTO- h TpHTOHHM(|)a, 
napa3HTHnecKaH jiHHHHKa, OTcyTCTBne caKKyjnoca y KOKcajibHbix xcejie3 (Alberti, 
Storch, 1977). KpoMe Toro, hx jihhhhkh reTepoMop(|)Hbi, t. e. pe3KO otjihhhm 
ot nocTjiapBajibHbix CTa^HH no pa3MepaM h BHeniHen mop^ojiothh. JIhhhhkh 
napa3HTHpyioT Ha HjieHHCTOHornx, a Taxxce no3BOHOHHbix xchbothhx, OTKyzja 
codcTBeHHO h npoH3omjio Ha3BaHHe TaKCOHa. Flapa3HTH4ecKoe nmaHHe jihhhh- 
kh no3BOJineT KJiemy npaKranecKH MOMemajibHO «nepemarHyTb» oneHb Bbi- 
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cokhh oHToreHeTHHecKHH nopor — Ha6paTb HeoGxojiHMbie Maccy, oG'beM h pa3- 
Mepbi, ^ocTaTOHHbie juin ycneniHon JiHHbKH Ha HHM(|)ajibHyio CTamno. ripw otom 
jxbc nocjie^yiomHe JiHHbKH nponcxomiT b «aBTOHOMHOM» pexcHMe 6e3 jionojiHH- 
TejibHoro nuTaHHH, nocKOJibKy npoTOHHM(|)a (KaK h TpHTOHHM(j)a) — noKOHman- 
ch pe^yunpoBaHHaH cTajmn. fleHTOHHM(|)bi h B3pocjibie Kjiemn — xnm hhkh h 
o6HTaiOT b noHBe, noHBeHHon no^CTHJiKe, a Taioxe b Bo^e. B othx MHKpocTauH- 
HX npOXOOTT HX Becb, HaCTO ^OCTaTOHHO JIJIHTeJIbHblH XCH3HeHHbIH IJHKJI (IIIaT- 
poB, 2000). CxoOToe pa3BHTne, BKJnonaiomee 6 nocT3M6pHOHajibHbix CTajiHH, H3 
KOTopbix 3 aKTHBHbie h 3 noKonmnecfl (BKJnonan npejuiHHHHKy), HaGjiKmaeTcn 
eme TOJibKo y nTepnrocoMaTHji (Koropia Pterygosomata) (BaHHnrrenH, 1978). 
O^HaKo JiHHHHKa y hhx roMeoMopc|)Ha h napa3HTHpyiOT 3th KJiemn Ha Bcex 
aKTHBHbIX CTa^HHX. Y GoJIbUIHHCTBa flpyTHX TpOM6H^H(f)OpMHbIX KJiemeH (no jx- 
OTpjm Actinedida) napa3HTH3M He cc|)opMHpoBanc5i hjih xce pacnpocTpaHHJicn 
Ha Becb XCH3HeHHbIH UHKJT (BaHHIUTeHH, 1978). TeH^eHUHH H B03M0XCHan 3BO- 
jhouhh 0HT0reHe3a y aKTHHejiHji paccMaTpHBaioTcn bo mhothx paGoTax, KaK 06- 
mnx, TaK h nacTHbix (Grandjean, 1938, 1947, 1957; EeKKep, 1960; JlaHre, 1960; 
Fain, 1972; Newell, 1973; BaHHnrrenH, 1975, 1977, 1978; Bottger, 1977; Ham- 
men, 1979, 1981; Andre, 1988, 1992; IIIaipoB, 1998a; Shatrov, 1999, h jip.), 
ho npo^ojixcaiOT ocTaBaTbcn flHCKyccHOHHbiMH h OTKpbiTbiMH mm oGcyxmeHHH 
BonpocaMH. npH stom npHHHMaeTCH, 4to OHToreHe3 noapa3AejiHeTCH Ha 3 (J)a3bi 
C pa3HbIM ypOBHeM OpraHH3aUHH — JIHHHHOHHyiO, HHM(f)aJlbHyK) H (J)a3y B3pOC- 
jioro nojiOB03pejioro opraHH3Ma, Torm KaK (J)a3bi BKjnonaioT CTajmn pa3BHTHH 
co cxo^HbiM CTpoeHneM, pa3flejreHHbie jiHHbKaMH. Oa3a jihhhhkh BKjnonaeT 
2 CTaflHH, (f>a3a HHMcJibi 3, (J)a3a B3pocjioro Kjiema — 1 cra/mio. 

B CHJiy Hpe3Bbi4attHO (JiparMeHTapHOH H3yneHHoc™ napa3HTeHroH cyjiHTb 06 
HX 3BOJHOUHOHHMX B3aHMOOTHOLUeHHHX MOXCHO JIHmb Ha OCHOBaHHH KOCBeHHbIX 
npH3HaKOB, a Taoce Ha ocHOBe jjaHHbix BHemHefl Mop^ojiornH (Welbourn, 
1991). npHHHMaH BO BHHMaHHe TOT 4>aKT, HTO B OCHOBHbIX HaflCeMCHCTBeHHblX 
rpynnHpoBKax napa3HTeHTOH hx BHyTpeHHHH mopcJdojiothh ojmoTHnHa, npo- 
HCHHTb HX 3BOJIIOUHK) OKaXCeTCH B03MOXCHbIM JIHmb TOT^a, KOT^a Gy^eT BblHCHe- 
Ha xoth 6bi b oGmnx nepTax Mop(f>ojiorHH BaxcHenmnx npeflCTaBHTejien Ha jx- 
ceMencTB. 

HacTonmaa paGoTa npejicTaBJineT coGoh He CTOJibKo zieTajibHbiH aHajiH3 Mop- 
(^ojiothh napa3HTeHTOH, hto noKa hcbo3moxcho no p*my npHHHH h Bp m jih bo- 
oGme bo3moxcho b paMKax ojihoh nyGjiHKauHH, CKOJibKO KpaTKyio nonbiTKy Ha 
ocHOBe HMeiomHXCH jiaHHbix paccTaBHTb HeKOTopbie aKueHTbi jxjih Jiynmero no- 
HHMaHHH oGmero coctohhhh jieji b obojhouhh otoh rpynnbi aKapncjiopMHbix 
KJiemeH h nponcxoxmeHHH hx napa3HTH3Ma. 

PaGoTa ocHOBaHa Ha mhotojicthhx nccjiejioBaHHHx mopcJiojiothh h pa3BH- 
thh KpacHOTejiKOBbix KJiemeH (ceM. Trombiculidae), oGoGmeHHbix b MOHorpa- 
(J)hh (IIIaTpoB, 2000), a TaKxce mop^ojiothh npejiCTaBHTejien mhkpotpomGhjih- 
h jx. TaK, BnepBbie Gbuin HCCJiejiOBaHbi nnmeBapHTejibHbiH TpaKT, potoboh anna- 
paT, KOMnjieKC cjhohhhx xcejie3, a TaKxce TpyGnaTbie (KOKcajibHbie) xcejie3bi y 
napa3HTHnecKHX jihhhhok h B3pocjibix (|)a3 jiByx bhjiob KJiemen-MHKpoTpoMGH- 
jlmvx — Platytrombidium fasciatum (C. L. Koch, 1836) h Camerotrombidium pexa- 
tum (C. L. Koch, 1837) (Acariformes: Microtrombidiidae) — (j)a30Bbix jihhhhoh- 

HblX napa3HTOB HJieHHCTOHOrHX, H BbIHBJieHbl OCOGeHHOCTH OpraHH3aUHH, (|)yHK- 
UHOHajibHOH AHHaMHKH h aflanTaijHoreHe3a othx opraHHbix chctcm (Shatrov, 
2001, 2002, 2003, 2004a, 2005a, b). 3 th jiaHHbie no3BOJiHJin b cpaBHHTejibHOM 
njiaHe oueHHTb Mop(f)o4)yHKUHOHaJibHbie ocoGchhocth npejiCTaBHTejien jiByx 
3BOJIIOUHOHHbIX BCTBCH napa3HTCHrOH, a TaKXCe nOJIOHTH K nOHHMaHHIO Gojiee 
oGmnx TeHjieHUHH b obojiiouhh othx Kjiemen. 
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MOP<DOJIOrHfl 


Elpexcae Bcero npHMeM 3a aKCHOMy, KaK 3to oTMenaaocb h paHee, hto b 
oueHKe 3BOJiiouHOHHbix B3aHMOOTHouieHHH jiio6bix rpynn OpraHH3MOB, B TOM 
HHCJie aKapncj)opMHbix KjiemeH, raaBeHCTByiomaH pojib npHHaanexoiT KOMnjieKC- 
HOMy aHaJIH3y HX MOp^OJIOTHH, 3M6pHOJIOrHH, 4)H3HOJIOTHH, naJieOHTOJIOTHH H 

TaKxce noBe^eHHH (Mitchell, 1958; Woolley, 1961). ripn 3 tom BaxcHbi KaK o6man 
aHaTOMHH, TaK h xapaKTep TKaHeBOH, a HHoraa h uHTonorHHecKon opraHH3auHH 
OT^ejibHbix opraHHbix cTpyKTyp. 3to oipaxcaeT o6myio sbojiiouhio paccMaTpHBa- 
eMOH rpynnbi, ee poacTBeHHbie B3aHM00TH0ineHHH c apyrHMH rpynnaMH, a TaK- 
xce HanpaBJieHHH nacrabix cneuHajiH3auHH. CymecTBeHHan ponb b no3HaHHH 
3BOJIIOUHOHHbIX 3aKOHOMepHOCTeH npHHaaJieXCHT aHaJIH3y 3BOJHOUHH H JXKH3.- 
mhkh MH^MBH^yajibHoro pa3BHTMH xcHBOTHbix. TaKon noaxoa onpaBaaH H «pa- 
6oTaeT» Ha ypoBHe ceMencTB hjih TaKCOHOB 6o;iee BbicoKoro paHra. BaxcHO 
ynecTb, hto 6e3 aHajiroa Bcex otmx 4)aKTopoB HHKaKyio o6ocHOBaHHyio (J)HJiore- 
hhk), t. e. ecTecTBeHHyio CHCTeMy, CMoaeanpoBaTb h nocTpomb hcbo3moxcho. 
3bojiiouhk) orae^bHOH rpynnbi moxcho onncbmaTb b TepMHHax obohiouhh ohto- 
reHe3a, o6men MopcjxxnorHH, a Taicxce nacTHbix aaanTauHH n cneunajnmuHH 
XCHBOTHblX BO B3aHMOOTHOHieHHHX C BHeUIHeH CpeaOH B XO^e HX pa3BHTHH H 
XCH3HeHHOrO UHKJia. 

B 3tom oTHOineHHH Bee napa3HTeHroHbi xapaKTepH3yiOTCH oaHOTHnHbiM xch3- 
HeHHblM UHKJIOM H CXO^HblM nJiaHOM CTpoeHHH, n03T0My HanpaBJieHHH 3BOJHO- 
Uhh h ^MJioreHeTHHecKHe OTHOineHHH BHyTpH 3toh rpynnbi MoryT 6biTb npo- 
aHajiH3HpoBaHbi h oueHeHbi 3 pa3HbiMH cnoco6aMH. Bo-nepBbix, nyTeM KJia- 
OTCTHHecKoro aHa;iH3a pnaa BHeuiHHx npH3HaKOB oxaejibHbix npeacTaBHTejien 
Ha^ceMehcTB h ceMencTB (Welbourn, 1991). Bo-BTopbix, nocpeacTBOM aeTaabHoro 
aHajiH3a KaKHx-jiH6o OTaeabHO B3HTbix opraHOB, HanpHMep poTOBoro annapaia 
(Witte, 1978, 1991). H B-TpeTbHx, nyieM jiorHnecKHx nocTpoeHHH, ocHOBaHHbix 
Ha KOMnjieKce (J)aKTopoB Mop4)OJiorHHecKoro, OHToreHeTHnecKoro h 6nojiorH- 
necKoro xapaKTepa. ElocjieaHHH cnoco6 npeacTaBJineTCH HaH6ojiee o6ocHOBaH- 
hhm, nocKOjibKy oh HaHMeHee MexaHHcraneH h yHHTbraaeT cpa3y MHoro (j)aKTo- 
pOB B HX B3aHMOCBH3H, HO O^HOBpeMeHHO H Han 60 Jiee CJIOXCHbIM. CilOXCHOCTb 
3Toro noaxoaa 3aKJHOHaeTCH b tom, hto noaBeprayTb aHajiH3y cpa3y Bee HMeio- 
mnecH aaHHbie He npeacTaBJineTCH bo3moxchbim hh TexHHHecKH, hh iiornnecKH. 
KpoMe Toro, b 3tom aHajiH3e Heo6xoaHMo TaKxce yHHTbiBaTb oco6eHHOCTH opra- 
HH3aUHH H 6HOJIOTHH JIHHHHKH, BeCbMa Hecxoxcett C aCHTOHHM(j)OH H B3pOCJIbIM 
KJiemoM. 

Heo6xoaHMO cpa3y OTMeTHTb, hto CBeaeHHH o BHyTpeHHen Mop(J)OJiorHH 
npeacTaBHTeaen OTaeabHbix ceMencTB napa3HTeHroH noKa hbho HeaocTaTOHHO, 
HTo6bi aejiaTb aaaeKo Haymne 3BOJiiouHOHHbie nocrpoeHHH. MMeiomnecH aaH- 
Hbie BMecTe c TeM noKa3biBaiOT, hto bch 3Ta aoBOJibHO 6ojibuia5i BeTBb Ha apeBe 
aKTHHeana naeT no ny™ KpaHHen Mop^oaornnecKOH cneunaaH3auHH Ha ocho- 
Be 3HanHTeabHbix CTpyKTypHbix ynpomeHHH. B kohchhom cneTe, oaHaKO, 3to 
npHBoaHT k 6noaorHHecKOMy nporpeccy, t. e. npouBeTaHHio Been rpynnbi, npn- 
neM b Kaxcaon oTaeabHon rpynnnpoBKe — y KpacHOTeaoK (Trombiculoidea), 
TpoM6naHHa (Trombidioidea), spHTpena (Erythraeoidea), Kaa h nTocTo m araa (Ca- 
lyptostomatoidea), o6T>eaHHHeMbix b (J)a;iaHry Trombidia h BoanHbix KJiemen 
(rpynna HaaceMencTB, o6T>eaHHHeMbix b 4)ajiaHry Hydrachnidia), 3 tot nporpecc 
peajiH3yeTCH Ha HecKoabKo pa3aH4aiomHxcH qacTHbix oco6chhocthx hx opraHH- 
3auHH h 6nojiorHH (cm. Wohltmann, 2000). 

ElaaH CTpoeHHH. FlaaH CTpoeHHH napa3HTeHroH, KaK h mhothx apyrnx 
aKTHHeana, onpeaeaneTCH yKoponeHHeM hx Teaa 3a cneT KayaaabHoro 3arn6a 
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(CuTHHKOBa, 1978), a TaioKe o6men TemieHUHeH min Bcex apaxHHji k yicopo- 
HeHHio 6piomKa nocpe^CTBOM yipaTbi hjih cjihhhhh 12 nepBHHHbix cerMeHTOB 
(Woolley, 1961). 06man xuia Acariformes TeH^eHUHH k yMeHbineHHio pa3MepoB 
Tejia BjieneT 3a co6oh nporpeccHBHyio yTpaTy kbkoh-jihOo cerMeHTaijHH y Bcex 
coBpeMeHHbix rpynn (BeKKep, 1957). XapaKTepHo, hto H3 Bcex napa3HTeHroH 
TOJibKO y KpacHOTejioK Ha6jiioziaeTCH aKaponjiHbiH ™n TarM03Hca, npn kotopom 
npoTepocoMa h rncTopocoMa oraejieHbi jipyr ot r pyra jiopcoceiorajibHOH 6opo3- 
jioh, Toraa KaK y Bcex ocTajibHbix npejiCTaBHTejieH KoropTbi npoHcxojiHT nojiHoe 
cjiHHHHe TarM h (JjopMHpoBaHne nmpaxHonjiHoro ™na TarM03Hca (BaHHiirrenH, 
1978). 

C^HTaeTCH, mo 3HaHHTejibHaa KOHueHTpauna oraejiOB Tejia y BbiciiiHX tpom- 
6HflH(j)OpMHbIX KJiemeH npHBO£HT K pe^yKUHH UHpKyJIflTOpHOH, T. e. KpOBeHOC- 
HOH, CHCTeMbI H (JlOpMHpOBaHHK) ejJHHOrO M03r0B0r0 CHHraHrJIHH (4y6HHHH, 

1959). CooTBeTCTBeHHO 3TOMy nojiocTb Tejia 3HanHTejibH0 coKpamaeTcn b o6i>e- 
Me, a o6mch BemecTB BHjioH3MeH5ieTC5i b cpaBHeHHH co bccmh ocTajibHbiMH nay- 
KOo6pa3HbiMH, nocKOJibKy MajibnHrHeBbi cocy^bi, npH3BaHHbie yjjajiHTb 3KCKpe- 
Tbi H3 kpobh, pejiyunpyioTCfl (BeKKep, 1957). ITpn otom cpe^HHH KHiiiKa, np ejx- 
CTaBJiHKDman co6oh 6ojiee hjih MeHee pa3BeTBjieHHbin ozmopojiHbiH, t. e. He 
£Ui4)4)epeHUHpoBaHHbiH Ha OT^ejibi MernoK, y napa3HTeHroH ninepTpo(|)HpyeTCfl 
h 3aHHMaeT npaKTnnecKH Bee Tejio KJiema, npaKTnnecKH nojiHocTbio BbiTecHHH 
nojiocTb Tejia. BHyTpnKJieTOHHoe nnmeBapeHne ocymecTBjmeTCfl b HH3KOHHTer- 
pwpoBaHHbix nHmeBapHTejibHbix KJieTKax. B OTJiHnne ot Bcex npoHHX aKapn- 
(J)opMHbix KJiemen y napa3HTeHroH cpejjHHH KHiiiKa 3aMKHyTa cjieno, BCJiejiCTBHe 
nero raraHTCKHe nHmeBapHTejibHbie kjictkh cojiepxcaT Bee nocTynMBuiHe nma- 
TejibHbie BemecTBa, a TaK^ce npojiyKTbi hx nepepa6oTKH h pacnajia. Mhmmh cjio- 
BaMH, KHIUKa HBJIHeTCH CpeAOTOHHeM SOJIblHHHCTBa MeTa6oJIHHeCKHX npoueccoB 
b opraHH3Me, npnHHMan Ha ce6n (JiyHKUHH pacnpejjejieHHH h o6MeHa BemecTB 
(BeKKep, 1957). B otom cbocm KanecTBe cpeaHHH KHUiKa napa3HTeHroH o6Ha- 
pyxcHBaeT Hpe3BbinaHHO HH3Kyio CHCTeMHyio HHTerpnpoBaHHOCTb nniueBapn- 
TeJIbHblX KJieTOK H -HX MyJIbTH^yHKUHOHaJIbHyiO AH(J)(J)epeHIXHpOBKy, HTO HapH- 
ny c BHyTpHKJieTOHHbiM nnmeBapeHHeM hbjihctch hphmhthbhmm npH3HaKOM b 
3BOJHOUHH KHUieHHblX OnHTeJIHeB (3aBap3HH, 2000). B TaKOH CHTyaiXHH 3ajIHHe 
OTjiejibi KHUienHHKa, KOTopbie «b HopMe», t. e. y MeHee cneuHajiH3HpoBaHHbix 
rpynn, cjiyxcaT b tom nncjie h juih peajicopOuHH Boabi h cJiopMHpoBaHHH (jieKajib- 
Hbix nacTHu, nojiBepraiOTCH y napa3HTeHroH cHJibHenmHM Mop(|)OJiorHHecKOH 
h (JiyHKUHOHajibHOH TpaHccjjopMaunHM, npeBpamancb b cneu,HajiH3HpoBaHHbiH 
3KCKpeTopHbiH opraH. 3tot opraH pacnojioxceH no cpezmen jihhhh Bjiojib Bcero 
Tejia KJiema h MoxceT o6pa30BbiBaTb xapaKTepHbie pa3BeTBJieHHH (y BozmHbix KJie- 
men h KajinnTOCTOMaTHji), ho uHTOJiorHHecKH a6cojnoTHo ojiHHaKOB y Bcex na- 
pa3HTeHTOH. SKCKpeTOpHblH OpraH CJiyXCHT RJW BbIBejieHHH H3 OpraHH3Ma npo- 
jiyKTOB a30THCToro o6MeHa, npejinojioxcHTejibHO ryaHHHa, b TBepzioM kohucht- 
pnpoBaHHOM BHjie. MexaHH3M ceKpeunn ryaHHHa ocTaeTcn He coBceM hchmm, 
nocKOJibKy HHKaKHe TBepjibie cyOcTamxHH nepe3 CTeHKy opraHa b ochobhom He 
TpaHcnoprapyioTCH. CKopee Bcero, nepe3 TOHKyio CTeHKy opraHa, CHaOxceHHyio 
MHKpOBOpCHHKaMH, OCymeCTBJIHeTCH TpaHCnopT HH3KOMOJieKyJIHpHbIX BemecTB 
(pacTBopoB), KOTopbie b npocBeTe opraHa OTaaiOT H36biTOHHyio Boay h KpncTaji- 
JIH3yiOTCH. 3aKaHHHBaeTCH 3KCKpeTOpHbIH opraH MOp(|)OJIOrHHeCKHM aHyCOM. 
SKCKpeTopHbiH opraH moxcho paccMaTpHBaTb KaK (JiyHKUHOHajibHbiH aHajior 
MajibnHrHeBbix cocyaoB, KOTopbie y napa3HTeHroH nojmocTbio OTcyTCTByiOT. 

TaKan HCKJiiOHHTejibHo CBoeo6pa3Han opraHH3au,HH othx KJiemen oOycjiOBJie- 
Ha, no-BHjiHMOMy, BHeKHineHHbiM nnmeBapeHHeM, t. e. hx npeajianTauHeH h 
jiajibHenmen cneuHajiH3auneH k norjiomeHHio yxe roTOBoro BbicoKOKOHueHT- 
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pHpoBaHHoro 6ejiKOBoro cy6cTpaTa (LUaTpoB, 2005). B tom hjih whom CTeneHM 
BHeKHiueHHoe nnmeBapeHne cbomctbchho bccm nayKOo6pa3HbiM (Cohen, 1995, 
1998), He nepexeBbiBaiomHM cboio nMmy, ho JiMinb y napa3HTeHTOH oho npMBe- 

JIO K TaKMM Kap^MHaJIbHblM MOp<j)OJIOrHHeCKHM M 3B0JIK)UH0HHbIM nOCJiejtCTBM- 
HM. ripaKTMHeCKH, 3TM KJiemH, HCCMOTpH Ha MX MOp^OJlOTMHeCKMe M 6HOJIO- 
TMHeCKMe pa3J!MHMH, CJIOXCHyiO )KM3He,aeHTejlbHOCTb M ZlJIMTeJIbHblM XCM3HeHHbIM 
umkji, npezicTaBJiHioT co6om 3amHineHHbiH noKpoBaMM nnmeBon MeuiOK, CHa6- 
XCeHHblM nOJIOBbIMM npoziyKTaMM. 

Kojiiome-cocymMM potobom annapaT obecnenMBaeT paboTy CMJibHoro rjio- 
tohhoto Hacoca, cjiyxcamero xuih norjiomeHMH xcMjmoro nMineBoro cybcTpaTa — 
XCM/JKOM C()paKUMM JlM3MpOBaHHbIX TKaHCM, 3KCCy^aTa, JIMM(J)bI, HMKOT/ia He CO- 
aepxcamero HMKaKMx kjictok m mx (J)parMeHTOB. Hpe3BbinaMHO pa3BMTbie ajibBeo- 
jinpHbie cjiioHHbie xcejie3bi, BbmejieHHbie b oxaejibHbiM KOMnjieKC m cocTOHiime 
Kaxcaan m3 o^hom ajibBeojibi, b kojimhcctbc 4 nap (ot 2 jxo 5 nap y BoaHHbix KJie- 
men), npoM3BoaHT ceicpeT, nocrynaiomMM b paHKy xcepTBbi mjim xo3HMHa no- 
nepeMeHHO c norjiomaeMOM nnmeM. 3 tot ceKpeT coaepxcMT rMapojiMTMnecKMe 
(J)epMeHTbi, jiM3MpyiomMe TKaHM xcepTBbi £0 coctohhmh, npnro^Horo jxjih Han6o- 
Jiee 3cJ)cJ)eKTMBHoro BcacbiBaHMH m yTMjiM3auMM b KMineHHMKe (Mitchell, 1970). 
Oxma napa TpybnaTbix, mjim KOKcajibHbix xcejie3, BbiTHHyTbix B£OJib Tejia no 6o- 
KaM CMHraHTJTMH, OTKpbIBaeTCH CBOMMM npOTOKaMM B 06lHMM CJHOHHblM npOTOK. 
3 tm xcejie3bi cojtepxcaT cncTeMy anMKajibHbix mmkpobopcmhok m 6a3ajibHbiM Jia6n- 
Pmht m cjiyxcaT jxim peryjinuMM BOxmo-cojieBoro obMeHa. IlapHbie ceMeHHMKM m 
hmhhmkm MaccMBHbi m aHaTOMMHecKM cxojtHbi. OoreHe3 npoMcxojtMT no COJIMTap- 
HOMy TMny, kojimhcctbo npoxtyunpyeMbix hmu OTHOCMTejibHO HeBejiMKO. CnepMMM 
MejiKMe 6e3xcryTMKOBbie, orniojtOTBopeHMe cnepMaTO<j)opHoe y Ha3eMHbix bmjiob, 
a y BO/tHHbix KJiemen HabjnojtaeTCH KonyjinuMH, obecneneHHan nacTO cjioxchmmm 
noBe,aeHHecKMMM peaKUMHMM. rioKpoBbi napa3MTeHTOH ycTpoeHbi pa3JiMHHO y 
pa3Hbix rpynn, y jimhmhok ohm pacTHXCMMbi 3a cneT CKJiaxmaTOM KyTMKyjibi. 

H3 3KOJioro-c{)M3MOJiorMHecKMX oco6eHHOCTeM napa3MTeHTOH HaMOojiee xa- 
paKTepHblM HBJIfleTCH C{)OpMMpOBaHMe JIMHMHKaMM B nOKpOBaX X03HCB, HJieHM- 
CTOHOTMX M n03B0H0HHbIX, nMmeBOM TpybKM — CTMJlOCTOMa pa3H006pa3H0T0 

CTpoeHMH (Abro, 1979, 1984; LUaTpoB, 2000; Wohltmann, 2000). Ctmjioctom 

06pa30BaH KOaryJIMpOBaHHbIM CJHOHHblM CeKpeTOM, KOTOpbIM, B03MOXCHO, BCTy- 
naeT bo B3aMMO£eMCTBMe c tkbhhmm xcMBOTHoro-xo3HMHa. Ctmjioctom cjiyxcMT 
xuih 6ojiee 3({)ct)eKTMBHoro norjiomeHMH nMmM m3 rjiyboKMX cjioeB TKaHeh. Ecjim 
y KpacHOTejiOK ctmjioctom pexuco norpyxcaeTCH 3HanMTejibHO niybxce snMjiepMM- 
ca (LUaTpoB, 2000), to y jimhmhok BOjtHHbix KJiemeM, HanaziaiomMx Ha okojio- 

BOJIHblX HJieHMCTOHOrMX, OH MOXteT 6bITb BeCbMa JIJIMHHblM M pa3BeTBJieHHbIM 

(Abro, 1979). Bo3mo>kho, ctmjioctom MMeeTCH m y nTepMrocoMaTM/t, napa3MTM- 
pyiomMX Ha Hmepnuax m CKopnnoHax Ha Bcex CTajmnx pa3BMTMH, ho 3tot bo- 
npoc ocTaeTCH He MccjieaoBaHHbiM. 

CobCTBeHHO, 3T0 TOT M0p(J)03K0JI0rMHeCKHH C()OH, Ha KOTOpOM pa3BepTbIBa- 
eTCH 3BOJHOUMH napa3MTeHroH, mx ajtanTMBHan zmBepreHUMH m nacTHbie cneijMa- 
jiM3auMM. PaccMOTpMM Tenepb oxaejibHbie opraHHbie CMCTeMbi m mx cneimajiM3a- 
Umm 6ojiee nojtpobHO npexme Bcero Ha TKaHeBOM ypoBHe b njiaHe obmero npo- 
rpecca oxaejibHbix rpynn. 

HepBHan cncTeMa. Flpexme Bcero HyxcHO OTMeTMTb, hto KOHueHTpauMH 
HepBHOM uenoHKM b ojimh CMHraHTJiMM, KaK CHMTaeTCH, npenHTCTByeT yBejiMne- 
hmk) pa3MepoB Tejia m cnocobcTByeT jiajibHenmeMy ynpomeHMio opraHM3Ma (Jly- 
6mhmh, 1959). fleMCTBMTejibHO, Bee napa3MTeHroHbi oneHb cjiabo MHHepBMpoBa- 
Hbi, a peryjiHUMH ocymecTBJineTCH, ohcbmjiho, npeMMymecTBeHHO ryMopajibHbiM 
cnocoboM, xoth o6i>eM reMonejin y hmx nacTO Taxxce BecbMa orpaHMneH. 
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OpraHbi ny bctb napa3HTeHroH npeucTaBjieHbi napHbiMH r;ia3aMH, pacno- 
jio^ceHHbiMH Ha HOTOCOMe, nacTo (y B3pocjibix (|)opM) Ha cTe6ejibHaTbix KyTHKy- 
JIHpHblX BbipOCTaX (JleOHOBHH, IXIaTpOB, 2002). Y B3pOCJIbIX KpaCHOTejIOK B CHJiy 
HX oOHTaHHH B TOJIIUe nOHBbl OHH, O^HaKO, OTCyTCTByiOT, Toma KaK y JIHHHHOK, 
HaoOopoT, xopouio pa3BHTbi. Y KajiHnTocTOMaTH^a, a TaKxce HeKorapbix bouhhmx 
KJiemeH, BbipaxceH HenapHbin rjia3 He BnojiHe ncHoro reHe3Hca (BaHHurreHH, 
1978). OpraHbi nyBCTB npeueraBJieHbi, KpoMe Toro, 1 hjih 2 napaMH tphxo6ot- 
Phh — opraHOB BHOpopeuenuHH, pacnojioxceHHbix Ha uopcajibHOM uxme, a TaK- 
xce MHoroHHCJieHHbiMH cneuHajiH3HpoBaHHbiMH xeiaMH, pacnojioxceHHbiMH Ha 
najibnax h Horax. 

3aMKHyTbiH KHmeHHHK. 3aMKHyT0CTb cpeuHen KHiiiKH y napa3HTeHroH 
npHBOflHT K pe3KOMy H3MeHeHHIO (J)yHKU,HOHaJIbHOM UHHaMKH KHUieHHOrO 3nH- 
TejiHH. Bmccto peryjmpHO oOHOBJiueMoro BbicoKOHHTerpnpoBaHHoro khuichho- 
ro 3nHTejIHH, HTO CBOHCTBCHHO CKB03H0My KHUieHHHKy 60 JIbIHHHCTBa BbICllIHX 
nepBHHHO- H BTOpHHHOpOTbIX XCHBOTHbIX, OnHTejIHH napa3HTeHrOH MO^eJIHpyeT 
CTaunoHapHyio onHTejinajibHyio TKaHb, o6pa30BaHHyio pa3JiHHHbiMH no (J>opMe h 
o6i>eMy, nacTO rHraHTCKHMH nHmeBapHTejibHbiMH KJieTKaMH c BHyTpHKJieTOH- 
HbiM nHmeBapeHHeM. 3ia ocoOeHHOCTb KHineHHbix KJieTOK 3a;ioxceHa b xapaKTe- 
pe hx paHHero OHToreHe3a — 3HTouepMajibHbie kjictkh, (J)opMHpyiomHe 3aieM 
CTeHKy KHIIIKH, yTHJIH3HpyiOT 3M6pHOHaJIbHbIH XCeJITOK, T. e. BbinOJIHHIOT OJXHO- 
BpeMeHHo (J)yHKUHio BHTejuio(|)aroB, Torua KaK cneunajiH3HpoBaHHbix bhtcjijio- 
4)aroB y napa3HTeHroH HeT (UlaipoB, 2000). CjieucTBHeM 3Toro hbjihctch oneHb 
HeopraHH30BaHHbiH xapaKTep khihkh y rojiouHbix jihhhhok, nocKOJibKy hx 3nn- 
TejiHH h npocBeT eme He ycnejin c^opMHpoBaTbcn (BeKKep, 1960a). TaKoro po- 
m snnTejiHH KaK y jihhhhok, TaK h y nocjieuyioiuHx CTaunn, jihuich cncieMbi 
aKTHBHOH pereHepauHH (KaMOnajibHbix chctcm), a Taioxe cneuHajiH3HpoBaHHbix 
ceKpeTopHbix KJieTOK. ^HCCounauHH roMoreHHoro nnmeBoro cyScipaia, koto- 
pbiH nocTynaeT b cpeuHioio KHUiKy, nacTHHHO ocymecTBJiueTCH nocpeucTBOM 
jieHCTBHH ceKpeTa, npouyunpyeMoro cbmhmh nHmeBapHTejibHbiMH KJieTKaMH. 
3aieM 3tot b toh hjih hhoh CTeneHH jjHCCouHHpoBaHHbiH cyOcTpaT norjioma- 
eTCH KJieTKaMH nyTeM nHHOUHT03a h aKKyMyjinpyeTCH b KpynHbix nnmeBapH- 
TejibHbix BaKyojiHX, hjih reTepojiH30coMax, b kotophx h nepeBapHBaeTCH BHyT- 
pHKJieTOHHO BnJIOTb JX O (|)OpMHpOBaHHH OCTaTOHHbIX TeJI. TaKOH BHyrpHKJie- 
tohhhh xapaKTep nnmeBapeHHH cbohctbch mhothm nayKOo6pa3HbiM. OuHaKO 
xapaKTepHOH oco6eHHOCTbio napa3HTeHroH hbjihctch cnocoOHOCTb nniueBapn- 
TejibHbix KJieTOK k (})arouHT03y (HecneuH(|)HHecKOMy MaKponHHOUHT03y), cbohct- 
By, uaBHO yTpaneHHOMy npoH3BOUHbiMH 3HTOuepMbi y OojibuiHHCTBa Eumetazoa, 
BKJHOHan HJieHHCTOHornx. OjmaKO, ecjin y tpomOhjihha (KaK jihhhhok, TaK h 
B3pocjibix) 3Ta cnoco6HOCTb TOJibKO o6o3HaHeHa (J)opMHpoBaHHeM KpynHbix ny- 
ctmx BaKyojien b annKajibHbix 30Hax KJieTOK (Shatrov, 2003), to y TpoMOnKyjiua 
(rojiojiHbix jihhhhok h B3pocjibix KJiemen) (IIIaTpoB, 2000), a TaKxce h y bojui- 
hmx KJiemen (Bader, 1938) nnHOUHT03 KpynHbix Kanejib nnmeBoro cyOcTpaTa H3 
npocBeTa khihkh noKa3aH HenocpeucTBeHHO. Y ocTajibHbix napa3HTeHroH b ue- 
TajiHX, t. e. Ha tohkom Mopc|)OJiorHHecKOM ypoBHe, 3tot npouecc He nccjieuo- 
BaH. nocKOJibKy CHCTeMa annKajibHbix mhkpobopchhok pa3BHTa y napa3HTeHroH 
Hpe3BbinaHHO cjia6o, B03MOxcHOCTb HHTeHCHBHoro npncTeHOHHoro nnmeBape- 
hhh h BcacbiBaHHH y hhx KpaHHe Majia. B KaKon-To CTeneHH otot npouecc mo- 
XCeT, BHUHMO, npOHCXOUHTb y JIHHHHOK TpOMdHKyjIHU Ha n03£HHX CTa^HHX nHTa- 
HHH (IIIaTpoB, 2000), y KOTOpbIX MHKpOBOpCHHKH anHKaJIbHOH nOBepXHOCTH 
nnmeBapHTejibHbix kjictok BbipaxceHbi uocTaTOHHO xopouio. BMecTe c TeM one- 
bhuho, hto y napa3HTeHroH b otjihhhc ot Bcex nponnx Acariformes co ckbo3- 
HblM KHHieHHHKOM B CHJiy H3HaHaJIbHOH npHMHTHBHOCTH, a TaKXCe nJiaCTHH- 
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hocth KHUienHoro siiHTejiHH npoH30ineji, bhjihmo, B03BpaT k ^ocTaTOHHO apxa- 
HHHOMy cnoco6y BHyTpHKJieTOHHoro nnmeBapeHHH h flejmc})(t)epeHUHauHH kh- 
meHHoro anHTejiHH. 

CKonjieHHe ocTaTOHHbix npo/iyKTOB b cpejiHen khuikc npoBOunpyeT y Kpac- 
HOTejioK HBjieHHe, nojiyHHBinee Ha3BaHHe uiH3eKeH03 (schizeckenosy) (Mitchell, 
Nadchatram, 1969), hjth KHineHHaa jiecJieKauHfl (UlaTpoB, 2000), — caMonpon3- 

BOJIbHblH pa3pbIB CTeHKH KH11IKH H Tejia H BblBejjeHHe Hapyxcy KHUieHHblX ^OJieM, 
HarpyxceHHbix oeraTOHHbiMH npojiyKTaMH. 3tot npouecc, ojiHaKO, He moxcct ho- 
CHTb eCTeCTBeHHblii <})H3HOJIOrHHeCKHH XapaKTep H BbI3bIBaeTCH SKCTpeMajlbHbl- 
mh ycjioBHHMH h H36biTOHHbiM iiHTaHHeM KJiemeii (IIIaTpoB, 2000). 

SKCKpeTopHbin opraH. Tax Ha3biBaeMbiH SKCKpeTopHbiH opraH cc})op- 
MHpoBaH ojxhkm cjioeM Hpe3BbinaHHO ynjiomeHHbix anuTejmajibHbix OHTOjiep- 
MajlbHblX KJieTOK C HeynOpHAOHeHHbIMH MHKpOBOpCHHKaMH Ha anHKajIbHOH no- 
BepxHOCTH. Oh He o6pa3yeT pa3BeTBjieHHii y KpacHOTejiOK, KaK jihhhhok, TaK h 
B3pocjibix, Torjia KaK y KajmnTOCTOMaTHji (Vistorin-Theis, 1978) h bo^hhmx KJie- 
meii (Bader, 1938, 1954) oh o6Hapyx<HBaeT pa3Hoo6pa3Hbie, bo3moxcho bhjio- 
cneuH(|)HHHbie, pa3BeTBjieHHH b ropn30HTajibHOH njiocKOcra. Y jihhhhok mhk- 
Potpom6hjihhji OKCKpeTopHbiii opraH ycipoeH non™ TaK xce, KaK h y KpacHo- 
TejiOK, a bot y B3pocjibix KJiemeii oh oOjiajiaeT 3HanHTejibHO 6ojiee tojictmmh 
CTeHKaMH, MOXceT 6biTb opneHTHpOBaH He BepTHKajibHO, a ropH30HTajibHO, h 
noMHMO pa3BeTBjieHHH (JjopMnpyeT CKJiaziKH anHTejiHH. ripn 3tom h annapaT 
MHKpOBOpCHHOK pa3BHT 3HaHHTCJIbHO HHTeHCHBHee. B oraejibHbix cjiynanx 
3KCKpeTopHbiH opraH moxcho jx axce npHHHTb 3a jionacTb khuikh. B otoh cbh3h 
ctoht ynoMHHyTb o tom, hto b jiHTepaType HMeeTCH coo6meHHe o HenocpejicT- 
BeHHOH cbh3h cpeflHeii khuikh h OKCKperapHoro opraHa y TPOm6h^HH/I 3a CHeT 
oueHb He6ojibuiHx OTBepCTHH (McLeod, 1884), ocTaiomnxcH no Oojibmen nac- 

TH 3aMKHyTbIMH. Llo-BHflHMOMy, y TpOM6H£HH£ He npOH30UIJIO eme OKOHHa- 
TejibHoro Mop4>ojiorHHecKoro o6oco6jieHHH OKCKperapHoro opraHa, Toraa KaK 
4>yHKUHOHajIbHO OH ZieHCTByeT TOJIbKO no BblBe^CHHIO 3KCKpeTOpHbIX BemeCTB. 
CneunajibHan jiHTepaTypa no 3KCKpeT0pH0My opraHy napa3HTeHroH OTcyTCT- 
ByeT. 

CjiiOHHbie xcejie3bi. KoMnjieKC cjnoHHbix xcejie3 ojiHOTHneH no aHaTOMH- 
uecKOH opraHH3auHH, nocKOJibKy Bee xcejie3bi pacnojioxceHbi Ha o6meM cjhoh- 
hom npoTOKe b o^HHaKOBOH nocjiejioBaTejibHOCTH, npnueM KOKcajibHbie xcejie- 
3bi pacnojioxceHbi HanGojiee 6a3ajibHO h cJ)opMHpyioT caMO ocHOBaHHe o6mero 
cjnoHHoro npoTOKa (Henking, 1882; Mitchell, 1955, 1964). BeHTpajibHbie xce- 
Jie3bi OTKpbiBaioTCu b aTpnajibHyio nojiocTb, KaK npaBHJio, caMOCTOHTejibHbiMH 
npoTOKaMH. BMecTe c TeM cjnoHHbie xcejie3bi nojmepxeHbi nacTHbiM cneunajiH- 
3aUHHM, HTO BbipaxaeTCH B HX B3BHMHOM paCnOJIOXCeHHH, 4>OPMe, o6l>eMe h xa- 
paKTepe ceKpeTa, a HHoraa h b pejiyKUHH hjih Ao6aBjieHHH oraejibHbix nap xe- 
Jie3. 3to b nepByio onep ejib moxcct 6biTb CBH3aH0 c xapaKTepoM 4>yHKUHOHHpo- 
BaHHH oraejibHbix >Kejie3, hto o6ycjioBjieHO nacTHbiMH oco6chhocthmh TKaHen 
xo3HHHa hjih xcepTBbi KJiemeii, Ha jih3hc KOTopbix HanpaBjieHO jieHCTBHe ceKpe¬ 
Ta, hjih xce co cneunajibHbiMH noBejreHHecKHMH peaKUHHMH. TaK, y tpom6h- 
OTHjiHoro Kjiema Allothrombium lerouxi Moss noMHMO ochobhoto Ha6opa xcejie3 
oOHapyxceHbi Taioxe HeOojibuine napHbie xejinuepajibHbie h rnnocTOMajibHbie xce- 
Jie3bi, pacnojioxceHHbie b rHaTOCOMe h HMeioume coOcTBeHHbie npoTOKH (Moss, 
1962). Y BOjiHHbix KJiemeii Hapujiy c BapbnpyiomHM hhcjiom napHbix xcejie3 
oOHapyxceHa oco6au HenapHau TaK Ha3biBaeMan TpaxeajibHan xcejie3a (Michael, 
1895; Schmidt, 1935; Bader, 1938), npejmojioxcHTejibHo c jinnnjiHOH ceKpeunen. 
Hao6opoT, y jihhhhok tpom6hjihhji KOMnjieKC cjhohhhx xcejie3 pejiyunpoBaH jx o 
jlByx nap npOTHB neTbipex nap y B3pocjibix Knemeil (Henking, 1882; Shatrov, 
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2004a, 2005a). H 3 Tpex nap ycjiOBHO aopcajibHbix xcejie3 y hhx ocTaeTca TOJibKO 
ojtHa napa. 3 to ejtHHCTBeHHbin H3BecTHbin noKa cjiynan nojtobHon pejtyKUHH, 
nocKOJibKy y nmaioinnxcH Ha no3BOHOHHbix jihhhhok TpoMSnKyjin^, a Taoce 
jihhhhok opHTpenji, napa3HTHpyioinHx Ha HJieHHCTOHornx (Witte, 1978), coxpa- 
HneTCH nojiHbiH Ha6op cjnoHHbix xcejie3 b KOJinnecTBe neTbipex nap. KpoMe Toro, 
y jihhhhok opHTpenjt onncaHa HenapHan HHTpaxejiHuepajibHaa xcejie3a. BMecTe 
c TeM y 3 thx KJiemen, KaK jihhhhok, TaK n B3pocjibix, MbimenHbie Maccbi, OKpy- 
xcaioinne aTpnajibHyio nojiocTb, oihhSohho onncaHbi KaK ocoSbie SyKKajibHbie 
xcejie3bi (Witte, 1978). JIhhhhkh apyrnx rpynn b 3tom OTHomeHnn He nccjiejto- 
BaHbi. roMOJionno cjhohhmx xcejie3 y jihhhhok h nocjiejtyioiitHx cTajtHH pa3- 
bhthh b cnjiy pa3JiHHHbix nacTHbix ocodeHHOCTen xejie3 n xapaKTepa ceKpeTa 
MOXCHO yCTaHOBHTb TOJibKO Ha OCHOBaHHH XOJta MX npOTOKOB. B uejiOM y 60 JIb- 
uiHHCTBa xcejie3 HadjnojtaeTcn rjiHKonpoTenjtHbiH ceKpeT, n Jinuib b oxaejibHbix 
cjiynaflx moxcho npejjnojiaraTb B03M0)KH0CTb MyKOHjjHOH ceKpeunn. 

KoKcajibHbie xcejie3bi n opraHbi BOjtHO-cojieBoro obMeHa. 
KoKcajibHbie xcejie3bi jtOBOJibHO CTaOmibHbin KOMnoHeHT MopcJ)ocJ)yHKUHOHajib- 
hom opraHH3aunn napa3HTeHroH c oneHb He3HanHTejibHbiMH aHaTOMHnecKHMH 
BapnauHHMH b pa3Hbix rpynnax, oaHaKO b jieTajinx HccjiejjOBaHbi oth xcejie3bi 
oneHb njioxo (Alberti, Coons, 1999; LQaTpoB, 2000). CnnTaeTCH, hto y napa3H- 
TeHroH b OTJiHHne ot KOKcajibHbix >Kejie3 jipyrnx nayKOo6pa3Hbix, b tom nncjie 
Acariformes, KoKcajibHbie xcejie3bi nojiHOCTbio jinuieHbi npoKCHMajibHoro Mernon- 
Ka (caKKyjnoca), a TaKxce ancrajibHoro pacuinpeH™ (Alberti, Storch, 1977), 3a 
HCKJHOHeHHeM, B03MOXCHO, HeKOTOpbIX BOAHHblX KJiemen. 

FIomhmo TpybnaTbix (KOKcajibHbix) xcejie3 k opraHaM Bojmo-cojieBoro obMe- 
Ha npnnncji5iK)T TaKxce CBoeo6pa3Hbie opraHbi Knanapeaa (yTOCTnrMbi) jihhhhok 
(Alberti, Coons, 1999; Shatrov, 2004b) n reHHTajibHbie nannjuibi aeiiTOHHM(|) n 
B3pocjibix KJieinen, Korapbie BHeuiHe BbinumnT KaK ocobbie KyTHKyjrapHbie 06 - 
pa30BaHHH, a BHyTpn npeacraBJifliOT co6oh cneunc^HHecKHe MajiOKJieTOHHbie op¬ 
raHbi. B CBoeM OHToreHeTnnecKOM npoHBJieHHH oth opraHbi nojtHHHHiOTCfl npa- 
BHJiy Y^eMaHca-rpaHxcaHa (Oudemans-Grandjean rule) (Grandjean, 1946; John¬ 
ston, Wacker, 1967), roBopameMy b obmnx nepTax o tom, hto ecjin hmciotch 
ypocTnrMbi, to jtojixcHbi npncyTCTBOBaTb n reHHTajibHbie nannjuibi, a npn OTcyT- 
ctbhh ojihhx OTcyTCTByioT h apyrne. TaK, HanpuMep, y opnTponaen OTcyrcT- 
ByiOT n Te n jtpyrne, Torjta KaK y npe^CTaBHTejien Bcex apyrnx rpynn ohh Bbi- 
paxceHbi. Y BOjtHHbix KJieruen b pnae rpynn nponcxojtHT yMHOXceHne nncjia re- 
HHTajibHbix nannjui, cooTBeTCTBeHHO, MoryT yBejiHHHBaTbcn b nncjie n opraHbi 
Kjianapejta (Grandjean, 1946; Ty30BCKHH, 1987). 

Potobom annapaT. Potoboh annapaT HeceT MHoro aaanTHBHbix, a TaK- 
xce HecneunajibHbix nepT opraHH3aunH, pa3JiHHHbix b pa3Hbix rpynnax, a KpoMe 
Toro, pa3JiHHaK>mnxcH y jihhhhok h B3pocjibix KJiemen. TeM He MeHee b ue- 
jiom cpejtn napa3HTeHroH no opraHH3aunn poTOBoro annapaTa moxcho BbmejiHTb 
2 hjih jtaxce 3 (JiyHKUHOHajibHO-MopcjiojiorHHecKHe rpynnnpoBKn. KaK oto hh 
CTpaHHO, HanMeHee cneunajin3npoBaHHbiM potoboh annapaT HabjnojtaeTCH y 
TpoMbnKyjinji — annKajibHbie nac™ nx MaccnBHbix xejinuep c Kojnoute-pexcy- 
LLtHMH nOJtBHXCHbIMH naJIbUaMH HaXOJIHTCH B ObpaMJieHHH CBObOJtHO pacnojio- 
xceHHbix mhtkhx anHKajibHbix nacTeh rnnocTOMa, Korapbie TOJibKO y jihhhhok 
npn nnTaHHH cnocobHbi OTrnOaTbCH Ha3aa n 4>opMnpoBaTb 4)aKyjibTaTHBHyio 
npncocKy, He apMnpoBaHHyio HHKaKHMH cneunajibHbiMH cKejieTHbiMH CTpyK- 
TypaMH (IlIaTpoB, 2000). BojtHHbie KJiemn n TpoMbnzmnjtbi b tom hjih hhoh CTe- 
neHH (JiopMHpyioT pa3JiHHHoro BHjta npncocKH, nacra CHaSxceHHbie jtonojmn- 
TejibHbiMH nojtKpenjiHioiitHMH KyTHKyjiHpHbiMH 3JieMeHTaMH, npnneM 3Ta oco- 
SeHHOCTb b ropa3jto Sojibinen cTeneHH CBOHCTBeHHa BOjtHHbiM KJieinaM h hx 
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jiHHHHKaM (BaMHiuTeMH, 1965; >KaBopoHKOBa, 1990, 1992, 2005). Y TpoMbuaHua 
ranocTOMajibHaH npucocKa ecTb TOJibKO y jihhhhok, Torua KaK y B3pocjibix KJie- 
meH ranocTOM MnrKHH h obHapyxcHBaeT jimi iib HaMeK Ha B03M0>KH0CTb CTpyKTy- 
pbi, cxouhoh c npHcocKon (Shatrov, 2005b). HaKOHeu, y B3pocjibix opHTpeuzt h 
KajiHnTocTOMaTH^ potoboh annapaT cneuHajiH3HpoBaH, a xejmuepbi npeobpa3y- 
IOTCH B TOHKHe JUIHHHbie KOJHOLUHe CTHJieTbl, CnOCObHbie BTHTHBaTbCH B TyJIOBH- 

me (BaHHurreHH, 1978; Witte, 1978, 1998). HHTepecHO oTMeraTb, hto y jihhh- 
hok 3thx KJiemen potoboh annapaT ycipoeH HHane n oneHb cxoueH c TaKOBbiM 
jihhhhok TpoMbuaHua h KpacHOTenoK, hto npeKpacHO bmuho Ha nonepenHbix 
cpe3ax nepe3 maTocoMy (Witte, 1978). Xejmuepbi y jihhhhok 6o;iee MaccHB- 
Hbi, c BbipaxceHHbiM pexymnM najibueM. TaKHM o6pa30M, y jihhhhok npoHexo- 
jxm peKanHTyjiHUHH HeKoero MopcJiojiorHHecKoro npoTOTMna poTOBoro annapa- 
Ta, CBoncTBeHHoro Been otoh rpynne. 

PecnHpaTopHan cncTeMa. OHa npeucTaBJieHa TpaxenMH, KOTopbie ot- 
KpbiBaiOTCH RByMn CTBOJiaMH y ocHOBaHHH xejinuep, npnneM HanajibHbie oxaejibi 
Tpaxen 3ajieraiOT b KyTHKyjinpHbix CTpyKTypax, HHKopnopupoBaHHbix b potoboh 
annapaT h nojiyHHBiimx Ha3BaHHe xejmuepajibHbix anoueM, mjtm sigmoid piece 
(Moss, 1962). CymecTBeHHO, hto y TpoMbHKyjinu TpaxeHHan CHCTeMa nojiHO- 
CTbio OTcyTCTByeT KaK y jihhhhok, TaK n B3poc;ibix KJiemeH (IIIaTpoB, 2000), 
Torua KaK y tpomGhuhhu n, bo3moxcho, y upyrax rpynn OHa OTcyTCTByeT TOJibKO 
y JIHHHHOK. y B3pOCJlbIX TpOM6HUHHU TpaxeH nyMKOM BblXOUflT M3 TJiaBHblX Tpa- 
xeiiHbix ctbojiob, BeTB5iTCH m rycTo onjieTaioT Bee opraHbi. 

rioJiOBaH CHCTeMa. nojiOBan CHCTeMa napa3HTeHTOH HCCJieuoBaHa cjia6o 
h HepaBHOMepHO, oco6eHHO b uHTOJiorHnecKOM acneKTe (Alberti, Coons, 1999). 
TaK, cnepMaToreHe3 b ^eTajinx HCCJieuoBaH TOJibKO y KpacHOTenoK (Shatrov, 
1998a; IUaTpoB, 2000) h opHTpemi (Witte, Storch, 1973; Witte, 1975a; Witalin- 
ski, 1985), y ocTajibHbix rpynn oh ocTaeTcn He H3yneHHbiM. ,H,jih Hamero pac- 
CMOTpeHHH BaxcHO OTMeTHTb, hto y TpoMbHKyjiuzt KOMnaKTHbiH cnepMHH opra- 
HH30BaH no KJiaccHHecKOMy xcryTHKOBOMy ™ny, xoth m jihihch caMoro xcryraKa, 
npH KpaHHeh peuyKUHH cbo6ouhoh uHTonjia3Mbi. Y opHTpemt, HaobopoT, cnep¬ 
MHH ^ocTaTOHHO pbixjibiii, a ero KOMnoHeHTbi pacnojioxceHbi He CTOJib ynopaao- 
hchho (Witalinski, 1985). BMecTe c TeM y o6ohx ranoB cnepMHeB BbipaxeHbi ne- 
pH(J)epH4ecKHe KaHajibi, hto, bo3moxcho, yKa3biBaeT Ha cxozmyio MOTopHKy 
cnepMHeB b nojiOBbix nyTnx caMOK. 

B npouecce ooreHe3a y napa3HTeHroH npeBajiHpyeT OHjtoreHHbin cnocob (J)op- 
MHpOBaHHH XCeJITKa H BHTeJUIHHOBOH ObOJIOHKH, npH 3T0M (J)OJIJIHKyJI5ipHbIX KJie- 
TOK HeT, a TpO(J)HHeCKHe B TOM HJIH HHOH CTeneHH npHCyTCTByiOT, npHHeM pac- 
Tymne oouhtm BbutBHraiOTCfl b nojiocTb Tena h coejtHHHiOTCfl c hhhhhkom ho>k- 
kom, cocTonmeH H3 coMaTHHecKHX (Witalinski, 1986; IIIaTpoB, 2000; Shatrov, 
2002), hjih xce nHTaiomnx (abopTHBHbix reHeparaBHbix) kjictok (Witte, 1775b). 
TaKOH THn ooreHe3a Ha3biBaeTcn cojiHTapHbiM. Y BomiHbix KJiemeH b npouecce 
OTKJiajtKH HHU OHJtOXOpHOH (BHTeJIJIHHOBafl ObOJIOHKa) nOKpbIBaeTCH CHapyxcH 
UOnOJIHHTeJIbHbIM 3K30XOPHOHOM — npOH3BOUHbIM UObaBOHHbIX >Kejie3, cjiy>Ka- 
luhm juin ra30obMeHa (ubixaHHfl), 3amHTbi h npHKJieHBaHHH nnua c cybcTpaTy 
(Witalinski, 1988). CHHTaeTcn, hto 3K30xopnoH — oto HeuaBHee obojhouhohhoc 
npHobpeTeHHe bouhhwx KJiemeH. CxouHbiH npouecc, ojtHaKO, mo^kct Habjno- 
uaTbCH h y opHTpeuzt (Witte, 1775b), y KOTopbix, KpoMe Toro, paHHHe oouhtm 
MoryT 6biTb 3aKJHOHeHbi b (JiojuiHKyji H3 abopTHBHbix reHepaTHBHbix kjictok. 

KjieTKH BHyTpeHHeH cpejtbi. KjieTOHHbie KOMnoHeHTbi BHyTpeHHen 
cpejtbi napa3HTeHroH HCCJieuoBaHbi KpaiiHe HeuocTaTOHHO. Y KpacHOTejioK, a 
TaKXCe, B03MOXCHO, H TpOMbuUHHU OHH npeUCTaBJieHbl UByMH THnaMH reMOUH- 
tob, npHHHMaioiuHX aKTHBHoe ynacTHe b jihhohhbix npoueccax h nepeHoee kh- 
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cjiopo^a (Shatrov, 1997), a TaKxce ojihhm thiiom HecjjpouHTOB, (jjopMnpyiomHx 
KJiacTepbi — cnemnjjHHecKHe itohkh HaKonjieHHfl (Shatrov, 1998b), OKpyxceH- 
Hbie cobcTBeHHoii 6a3ajibHOM MeMbpaHOH. Flo HeKOTopbiM HabjiKmeHHflM, y 
tpom6h£hh£ no^obHbie noHKH HaKonjieHHH pa3BHTbi Hpe3BbinaHH0 chjimio, 3a- 
HHMan bojibinne npocTpaHCTBa b BeHTpajibHOH nojioc™ Tejia y B3pocjibix KJie- 
men (UlaTpoB, HeonybjiHKOBaHHbie jx aHHbie). 

IlojiocTb Tejia. IloJiocTb Tejia, b KOTopoh 3ajieraiOT Bee BHyTpeHHue opra- 
Hbi, BbipaxceHa yMepeHHO, ho hmchho MexcTKaHeBan xn^KOCTb, OMbiBaioman op- 
raHbi, obecnenHBaeT HeobxojmMbiii Typrop h ynpyrocTb Tejia KJiema. CymecT- 
BeHHO, o^HaKO, hto y TpoMbH^MH^ b jiaTepo-(|)poHTajibHbix ynacTKax noJiocTb 
Tejia BbicTJiaHa CBoeii coGctbchhoh 6a3ajibHOM MeMbpaHOH, hto moxcho pac- 
CMaTpHBaTb KaK 6e3ycjioBHoe OBOJiiouHOHHoe npHobpeTeHHe. nojjobHbiii ran 
CBoeo6pa3Horo btophhhoto uejioMa hjih xce tpcthhhoh nojioc™ Tejia, BepoHT- 
ho, noBbimaeT nmpocTaTHnecKyio ynpyrocTb Tejia KJiema h npe^oxpaHneT xch3- 
HeHHO BaxcHbie opraHbi ot H3JiHumeH KOMnpeccHH (UlaTpoB, HeonybjiHKOBaH- 
Hbie ^aHHbie). 

IloKpoBbi. HaKOHeu, noKpoBbi napa3HTeHroH ycTpoeHbi KpaiiHe pa3HOob- 
pa3HO, COOTBeTCTBeHHO MX 3KOJIOrO-(j)H3HOJIOrHHeCKHM oco6chhocthm h ycjio- 
BHHM ObHTaHHfl. He BflaBaflCb B H3JIHlHHHe ZieTaJIH, Heo6xO£HMO OTMeTHTb, HTO y 
B3pocjibix TpoMbHKyjnm, jiHineHHbix nnrMeHTHbix KJieTOK, Tpaxeh h obHTaioinHX 
b TOJime noHBbi, noKpoBbi (|)opMHpyioT KpaiiHe cneuHajiH3HpoBaHHyio pecnnpa- 
TopHyio TKaHb (UlaTpoB, 2000). 3T0My xce cnocobcTByeT HeoTpHXHHecKoe ony- 
iiieHHe, o6pa3yiomee annapaT njiacTpoHa. Y TpoM6nmm noMHMO BHeuiHeii 
TOJICTOH CKJia/lHaTOH H rpebHeBHAHOH KyTHKyjIbl HMeeTCH CHCTeMa BHyTpeHHHX 
nepeceKaiomHXCH KyTHKyjiapHbix «6ajiOK», He CBH3aHHbix c BHeuiHeii KyTHKyjioii 
(Alberti, Coons, 1999). 3th KJiemn hmciot xopomo BbipaxceHHbie nHTMeHTHbie 
rpaHyjibi (KJieum npeHMymecTBeHHO KpacHoro UBeTa), pacnojioxceHHbie b rnno- 
flepMajibHbix KJieTKax. Taxoe BecbMa opnrHHajibHoe CTpoeHHe KyTHKyjibi, TaK xce 
KaK h BbicTJiaHHaa 6a3ajibHOH MeMbpaHoii noJiocTb Tejia, obecnenHBaeT BHern- 
HiOK) ynpyrocTb KJiemaM, HMeiomHM nacTO aobojimio KpynHbie pa3Mepbi. Ony- 
uieHHe (xeTOM) y tpom6m£HH£ TaKxce HeoTpnxHHecKoro rana. HaobopoT, y bo- 
j\n Hbix KJiemeH, HMeiounix npeHMymecTBeHHO optotphxhk) (Ty30BCKHH, 1987), 
njiOTHOCTb noKpoBOB obecnenHBaeTCH tojiijuhhoh caMOH KyTHKyjibi, HHorjja 
npHHHMaiomeM jionojiHHTejibHbie (jiyHKUHH no pecnHpamiH (Redmond, 1972). 
KpoMe Toro, y B3pocjibix boahhhx KJiemen onncaHbi ocobbie KyTHKyjinpHbie, 
hjih KOxcHbie, xcejie3bi, KaK npaBHJio, o&bemiHeHHbie c jiepMaTOxeTaMH, a TaKxce 
ocobbie jinpoBHjiHbie opraHbi, pacnojioxceHHbie Ha TyjiOBHme h Horax (Cokojiob, 
1940; Ty30BCKHH, 1987). Ha3HaneHne othx CTpyKTyp ocraeTCH He Bnojme bmhc- 
HeHHbiM. noKpoBbi jxpymx rpynn objiaaaiOT opTOTpnxneH h b jieTajiax He nccjie- 
JIOBaHbl. BaXCHO OTMeTHTb, HTO H3HanaJIbHO KJiemH bbUIH MHTKOTeJIblMH $op- 
MaMH, a onarn CKJiepoTH3auHH, npejjCTaBJieHHbie npexcae Bcero KOKcajibHbiMH 
UIHTKaMH, a TaKXCe JIObHbIM KHJieM y B3pOCJIbIX H pa3JIHHHbIMH CnHHHbIMH mHT- 
KaMH y jihhhhok, paccMaTpHBaioTCfl KaK BTopHHHbie npnobpeTeHHH (Mitchell, 
1958). 

Ecjih abcTparnpoBaTbCH ot jieTajieii h paccMaTpHBaTb opraHH3auHio KJiemen 
b uejiOM, to OKaxceTCH, hto B3pocjibie TpoMbnjiHHjibi — 3to Hanbojiee CJIOXCHO 
ycTpoeHHbie KJiemn b TKaHeBOM OTHOineHHH, nocKOJibKy ohh obpa30BaHbi bojib- 
luhm KOJiHHecTBOM ^ocTaTOHHO cjioxcho ycTpoeHHbix TKaHeBbix h opraHHbix 3Jie- 
MeHTOB. 3a HHMH CTOHT KpaCHOTCJIKH, HeCKOJIbKO yCTynaiOUIHe TpOMbHJIHHJiaM 
no HHTeHCHBHOCTH pa3BHTHH TKaHeii. BomiHbie KJiemH (no KpaHHen Mepe, He- 
KOTopbie BHjibi) h ocTajibHbie rpynnbi, no-BHjiHMOMy, 3HaHHTejibHO bejmee b 
TKaHeBOM OTHOineHHH h no 3T0My npH3HaKy Bnojme paBHoneHHbi jihhhhkbm 
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TpoM6nflHHfl h KpacHOTejiOK. Hhmmh cjioBaMH, BHyrpeHHaa opraHH3auna Bcex 
3thx KjiemeH HaxojiHTca Ha jihhhhohhom ypoBHe ^Byx nepBbix rpynn. H3 3Toro 
4>aKTa noKa TpyaHo c^ejiaTb xoTb CKOjibKO-HH6yjib o6ocHOBaHHbie obojhouhoh- 
Hbie BbiBO^bi, nocKOjibKy noxa HeT BecoMbix ocHOBaHHH jionycKaTb B03M0>KH0CTb 
nepexo^a b BOjxy nporeHeTHnecKHx jihhhhok, no KpaHHen Mepe HeKOTopbix npo- 
Tonapa3HTeHroH, h hx flajibHenmyio sbojiiouhio no coBepmeHHo cxojmoMy njia- 
Hy pa3BHTHH co BceMH ocTajibHbiMH napa3HTeHroHaMH. B npnHunne, TaKOH Ba- 
pnaHT He HCKjnoneH, ho Torjia juia BOjiaHbix KjiemeH npnaeTca aonycTHTb 2 hjih 
jx axce 6ojibme coBepmeHHo Hecxoxcnx 3BOjiiouHOHHbix jihhhh, juia Hero noxa HeT 
Cepbe3HbIX OCHOBaHHH. 


B03M0)KHbIM 3BOJIIOUHOHHbIH CII.EHAPHM 

KaK bh^ho H3 paccMOTpeHHoro Bbirne, HecMOTpa Ha o6mee cxo/ictbo Bcex 
napa3HTeHroH, nacTHbie Mop(J)OjiorHHecKHe npH3HaKH OTaejibHbix HajiceMeHCTB 
b 3HaHHTejibHOM CTeneHH nepenjieTeHbi, no3TOMy MOjiejiHpoBaTb B03M0xcHbiH xo jx 
3BOJHOUHH, OCHOBbIBaHCb Ha KaKOM-TO OflHOM npH3HaKe, HejIb3H. npH 3TOM H B 
OCHOBHOM HCKJIIOHHJI H3 paCCMOTpeHHH OHTOreHe3, erO AeTaJIH H 0C06eHH0CTH, 
B HaCTHOCTH CTpoeHHe npejIJIHHHHKH (jihhhhkh I) H XO jx JIHHOHHbIX npoueccoB, 
B MacuiTa6ax Been KoropTbi oth Bonpocbi nccjiejiOBaHbi KpanHe cjia6o, hckoto- 
pbie H3 hhx paccMOTpeHbi oco6o (IUaTpoB, 1998a, 6, 2000; Shatrov, 1999). 3bo- 
jiiouhh h TeHaeHUHHM OHToreHe3a TpoM6H£H(J)opMHbix Kjiemen HecKOJibKO pa- 
601 nocBHTHji B. A. BanHuiTewH (1975, 1977, 1978). OraocHTejibHO OHToreHe3a 
3jxech Heo6xo/iHMO jinuib OTMeraTb to o6cToaTejibCTBO, hto Han6ojiee mop4)ojio- 
rHMecKH h 6HOJiorHHecKH pa3HOo6pa3Hbie BO^HHbie KJiemn aeMOHCTpnpyiOT h 
HanGojibrnyio Bbipna6ejibHOCTb xapaKTepa OHToreHe3a. Tax, b nacTHOCTH, no- 
Ka3aHa B03M0XCH0CTb aonOJIHHTejIbHbIX JIHHeK Ha ZieHTOHHM(|)aJIbHOH h HMarn- 
HajibHOM erajiHax y Limnochares aquatica (BaHHiirreHH, 1978), BbinajieHHe Ha- 
najibHbix CTa/iHH jx o aeHTOHHM(J)ajibHOH y Litarachna (Ty30BCKHH, 1987) h jxbjkq 
(J)aKyjibTaTHBHoe hjih o6jinraTHoe OTcyTCTBHe napa3HTH3Ma, t. e. nmaHHa y jih¬ 
hhhok mhothx bh^ob. B paae cjiynaeB b 3aBHCHM0CTH ot BHeuiHnx ycjioBHH 
MoxceT npoHexojiHTb nepejioBaHHe noKOjieHHH c napa3HTHnecKHMH h Henapa- 
3HTHHeCKHMH, T. e. HenHTaiOlUHMHCH (a^aTHa), JIHHHHKaMH (Ty30BCKHH, 1987). 
B uejioM oTMenaeTCH 3HanHTejibHO 6ojiee CHjibHaa 3M6pHOHH3auna y bojxhhhx 
Kjiemen, Hexcejin y apyrnx napa3HTeHroH. 3tot npH3HaK HyxcHO paccMaTpHBaTb 
KaK, 6e3ycjioBHo, nporpeccHBHbin, kotophh, 0£HaK0, conpoBOxcjiaeTca pajiOM 
BecbMa npHMHTHBHbix npH3HaKOB b aHHaMHKe oHToreHe3a BoaHHbix Kjiemen, 
TaKHx KaK, HanpHMep, aHaMop(J)03 h jionojiHHTejibHbie jihhbkh y B3pocjibix Kjie¬ 
meH (BaHHTmeHH, 1978). Boo6me xce nacrabie TeHjieHUHH OHToreHe3a Tex hjih 
hhhx rpynn rjiySoKO CKpbiTbi b 6nojiorHH hx pa3BHTHa, KOTopaa HyxmaeTca b 
cneunajibHbix nccjieaoBaHHax. 

HecMOTpa Ha SeaHOCTb HCKonaeMbix ocTaTKOB, ecTb CBnaeTejibCTBa o Heo6bi- 
HaHHOH JipeBHOCTH aKapH(J)OpMHbIX H TpOM6HflH(|)OpMHbIX KJiemeH, H B HaCTHOCTH 
HeKOTopbix npeacTaBHTejien napa3HTeHroH. CHHTaeTca, hto nepBbie apaxHHflbi 
noHBHjiHCb eme b kcm6phh, a coGctbchho KJiemn npoH3ouuiH ot onnjiHOHHji- 
Hbix npejiKOB, npnneM b xojie jjajibHeHineH sbojhouhh pa3BHjiH cneun^HnecKyio 
TarMy — maTocoMy (Woolley, 1961). 06oco6jieHHe aKapoMopcjmoH rpynnnpoB- 
kh npoH3omjio Ha rpaHHue cnjiypa h jieBOHa, hto 6buio Bbi3BaH0 nepexojioM k 
Ha3eMHOMy cymecTBOBaHHio (X(y6HHHH, 1959), h b jieBOHe yxce Bpojie 6bi HMe- 
jiHCb xoporno cerMeHTHpoBaHHbie KJiemn, OTHOcamneca k coBpeMeHHbiM ce- 
MencTBaM. B aacTHocTH, k TpoM6njiH4)opMHbiM KjiemaM oTHOCHTca h Han6ojiee 
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jx peBHHH (J)opMa M3 onMcaHHbix KJiemeH — jicbohckhm Protacarus crani Hirst 
(BaMHiiiTeMH, 1978). no zipyroii BepcHH 3Ta (J)opMa mojkct 6 biTb npezucoBOM ju ih 
MHorMx rpynn KJiemen h HaxojiHTCH rjie-TO Mexmy Trombidiformes (Actinedida) 
m Sarcoptiformes (Acaridida) (Woolley, 1961). KaK 6bi TaM hh 6 biJio, BOjiHbie 
(J)opMbi MCKonaeMbix TpoM6MziM(J)opMHbix KJiemeH M3BecTHbi co cpejmeH iopbi, 
a b CMOJiax BepxHero Mejia HaimeHO MHoro npejiCTaBHTejieH coBpeMeHHbix ce- 
MeMCTB Ha3eMHbix KJiemeH (BaHHiirreHH, 1978). Hto KacaeTcn HenoepejiCTBeHHO 
napa3MTeHroH, to npejiCTaBHTejiH peueHTHbix ceMeHCTB Erythraeidae h Trombi- 
diidae sensu lato 6bum obHapyxceHbi b ojmroueHe (SajiTMHCKOM HHTape) Wy- 
6mhmh, 1962), a OTnenaTKH cerMeHTMpoBaHHoro HCKonaeMoro BOjmHoro KJiema 
HaMJieHbl B TpeTHHHbIX OTJIOXCeHMHX (Ty30BCKHH, 1987). HeCOMHeHHO, OJlHaKO, 
hto HCTopHH napa3MTeHTOH yxoziMT cbommm kophhmh 3HaHHTejibHO «rjiy6xce» 
TpeTMMHoro nepnozia (Walter, Proctor, 1999). 

npH paccMOTpeHHM 3BOJHOUMM 3TOM rpynnbi Kjiemen npHxojuiTCH npH3HaTb, 
hto hh npejiKOBafl, hh eecTpHHCKaH b (JiHJioreHeTHHecKOM noHHMaHHH rpynnbi 
napa3HTeHroH HaM He H3BecTHbi. KpoMe Toro, He hcho H3HanajibHO jih npHMH- 
THBHa hx TKaHeBan opraHH3auHH, b nacTHOCTH CTpoeHMe h jiH(J)(J)epeHUHauHH 
KHmenHoro 3nHTejiHH, hjih xce 3to BTopHHHoe ynpomeHne. B KanecTBe cecTpHH- 
ckhx, t. e. napacjiHJieTHHecKHX napa3HTeHroHaM rpynn, npejuiarajmcb aHHCTH- 
Jlb i (KoropTa Anystae), rajiaKapHjibi (HajiceM. Halacaroidea) h nTepnrocoMamabi 
(KoropTa Pterygosomata) (Newell, 1973; Witte, 1991), ho hh ojma M3 hhx b toh- 
hocth He ynoBjieTBOpjieT xapaKTepHCTHKe eecTpHHCKoro TaKCOHa. npejmoHTH- 
TejibHeii, KaK CHHTaeTCH, BbirjinjmT obmHH ctboji Parasitengona h Anystae (Wit¬ 
te, 1991). Ebuio 6bi BMecTe c TeM oiiiH6oHHbiM BbiBojiMTb Hbme cymecTByiomHe 
rpynnbi ojmy M3 zipyron, KaK 3to MHorjia nbiTaiOTCH jjejiaTb (BaMHiiiTeMH, 1978). 
Omcbmjiho, hto ziojiJKeH 6bui cymecTBOBaTb KaKOM-ra oneHb jipeBHHH obmHH 
npejioK, obTDejiHHHiomHH rjiaBHenuiMe nep™ h npeajianTaunH Bcex napa3HTeH- 
roH. npexme Bcero hcho, hto 3to 6 buiH MejiKMe MnrKOTejibie cerMeHTMpoBaH- 
Hbie Kjienm, Hecymne optotphxhio. no-BHjiMMOMy, ohh He hmcjih erne Kay- 
ZiajibHoro 3am6a h, bhammo, objiajiajiH ckbo3hmm KMmeHHHKOM h MajibnMrne- 
BbiMM cocyjiaMH. B 0HT0reHe3e HacHHTbiBajiocb no KpanHen Mepe 6 aKTHBHbix 
CTajiHH — 2 jiHHHHOHHbie, 3 HHM(J)ajibHbie h 1 nojiOB03pejiaH, npnneM Bee ohh 
6 biJiH roMeoMopcJiHbiMH h He CHJibHO pa3JiHHajiHCb no pa3MepaM, nooTOMy TaKO- 
ro OHToreHeTHHecKoro nopora Mexmy jihhhhohhoh h HHMcjjajibHon (J)a3aMH, KaK 
3to HabjuojtaeTCH b HacTonmee BpeMH, eme He cymecTBOBajio. npn 3tom, Bepo- 
HTHO, HMeJI MeCTO HeOrpaHHHCHHblH aHaMOp(J)03 B COHeTaHHH C 3nHM0p4)030M, 
a hhcjio TyjioBHmHbix cerMeHTOB He 6buio CTporo (JiHKCHpoBaHHbiM. CymecTBy- 
eT, ojiHaKo, MHeHne, pacxojmmeecH c obmenpHHHTbiM, hto cymHocTb aHaMop- 
(J)03a 3aKjnoHaeTCH b nporpeccHBHOM coKpameHHH HHCJia cerMeHTOB y caMoro 
Mojiojioro B03pacTa h nocjiejtyiomeM ero BOCCTaHOBJieHHH b xojie OHToreHe3a, 
nocKOJibKy, KaK CHHTaeTCH, b sbojiiouhh hhcjio cerMeHTOB HHKoma He yBejiHHH- 
BaeTCH, a TOJibKO coKpamaeTcn (BeKKep, 19606). Hhhmh cjiOBaMH, aHaMop(J)03 
6 ojiee nporpeccHBeH, neM 3nHMopcJ)03. B jiio6om cjiynae obojhouhh KJiemeH 
HjieT no nyTH coKpameHHH OHToreHe3a h nojtaBJieHHH CBo6ojtHO>KHBymHX CTa- 
jx hh (Kniille, 1961). 

KaK 6bi TaM hh 6biJio, xchjih 3th KJiemn b noHBeHHon nojiCTHJiKe, 6biJiH, bh- 
JIHMO, JIOCTaTOHHO TCCHO CBH3aHbI C BOJIHOH CpejIOH H nMTaJIHCb JIK)6bIMH JipyrH- 
MH MeJIKHMH JKHBOTHbIMH, eCTCCTBCHHO 6eCn03B0H0HHbIMH, Ha KOTOpbIX OHH 
MorjiH HanacTb h KOTopbie b cboio onepejib motjih npeziocTaBHTb hm 6jiaronpH- 
HTHblM H nHTaTeJIbHblH nHIIieBOH MaTepHajI. OhCBHJIHO, HTO B3aHMOOTHOIlieHHH 
C B03M0XCHbIMH JKepTBaMH He 6bIJIH CTOJIb TCCHblMH, HT 06 bI MODIH B03HHKHyTb 
6ojiee rjiy6oKHe cbh3h THna napa3HTapHbix. BMecTe c TeM HajiHHHe rHaracoMbi, 
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HTO OTJIHHaeT KJiemeM OT Bcex npOHHX apaXHH^, KOTOpbie HBHHIOTCH aKTHBHbIMH 
XHiijHHKaMH, yKa3biBaeT Ha OTXoa ot stoto MarncTpajibHoro HanpaBJieHHH b cto- 
pcmy MOHOJiHTHbiM h MeHee Mo6HJibHbiH tojiobhoh nac™ (Woolley, 1961). rio- 
caeaHee npeaonpeaejineT, BO-nepBbix, Heo6xoaHMOCTb 6ojiee npoHHoii cjiHKca- 
Uhh KJiema npn nHTaHHH, a BO-BTopbix, npeanoHTHTejibHoe nmaHHe xch^khm 
nojiypacTBopeHHbiM cy6cTpaTOM, hto b cboio onepeab b bmcokoh CTeneHH cno- 
coGcTByeT B03HHKH0BeHHK) napa3HTO3Ma. KaKHM o6pa30M KjiemH Hanaaajm Ha 
cbohx xcepTB h coBepmajiH aKT nHTaHHH ocTaeTcn, o^HaKO, He hchmm. Cxopee 
Bcero, ohh pa3pe3ajiH noKpoBbi xcepTBbi pe^cymHMH xejmuepaMH c pa3BHTbiMH 
nO^BHXCHblM H HenO^BHXCHblM najIbljaMH, npHHCM Bbl6HpaJIH aOCTaTOHHO TOH- 
kokoxchx xcHBOTHbix. He HCKjHOHeHO, hto nepBHHHbie (jiopMbi 6biJiH 6bicTpo 6e- 
raiomHMH KJiemaMH h motjih jioBHTb cbohx xcepTB, t. e. 6bum «nacT6HmHbiMH» 
b CBoeii o6T>eMHOH KaTeropHH xnmHHKaMH. BnponeM, Taxan npeaKOBan (J)op- 
Ma noaxoanT juin 6ojibniHHCTBa aKTHHeana, a He TOJibKO aJifl napa3HTeHTOH. 
Ho HMeHHO Ha OCHOBe B3aHMOOTHOUieHHM CO CBOHMH HCepTBaMH, T. e. HCTOHHH- 
kom nHmH, h npoHCxozuuia bch aajibHeHiiiaH 3BOJHOUHH 3thx KJiemeM H MX HaCT- 
Hbie cneuHajiH3auHH. Hto xce MOxceT 6biTb xapaKTepHbiM HenocpeacTBeHHO juih 
napa3HTeHTOH? 

OcHOBHbie ziajibHeMiHHe 3BOjnouHOHHbie TeHjieHUHH 3toh rpynnbi bhjihtch b 
caeayiomeM. npexcae Bcero npoH3onuio ocBoeHne BepxHHX cnoeB noHBbi h ne- 
pexoa k 3apbiBaiomeMycH o6pa3y xch3hh, hto, KaK cnmaeTCH, HBHjiocb npHHH- 
hom KayaanbHoro 3arn6a m CMemeHHH Bnepea aHyca (^y6HHHH, 1959). He hck- 

JIIOHeHO, OJlHaKO, HTO 3TO CBOMCTBO H n 0 £ 06 Hafl 3KOJIOTMHeCKaH paanauHH yxce 
npHcyTCTBOBajiH y apeBHHX napa3HTeHTOH b tom hjim hhoh (J>opMe c caMoro Ha- 
najia, nocKOJibKy 3Ta TeHaeHUHH o6man juih Bcex Acariformes. B jiio6om cjiynae, 
nmaHHe xchbothoh, OoraToh nnTaTejibHbiMH BemecTBaMH nMmeH npHBejio cpa3y 
K HeCKOJIbKHM CymeCTBeHHblM nOCJie^CTBHHM, HTO, nO-BMAHMOMy, 6bIJIO o6y- 
cjiOBJieHO b nepByio onepeab onpeaeaeHHbiMH npeaaanTauHHMH hx nnmeBapH- 
TejibHOH CMCTeMbi. Bo-nepBbix, noafieprcn peayKUHH HenoaBHXCHbiH najieu xejin- 
uep c nepeHeceHHeM (JiyHKUHOHajibHOH Harpy3KH no npoKajibiBaHHio noKpoBOB 
xcepTBbi Ha H30THyTbiM nojjBMXcHbiM pexcymnii najieu, KOTopbiM b AajibHeHuieM 
b pa3HOM CTeneHH TpaHC(J)opMHpoBajiCH. Bo-BTopbix, npoH3omjia THnepTpo(J)HH 
cpeaHeii khllikh h TpaHC(})opMauHH h cneuHajiH3auHH ee 3aaHnx OTaeaoB no Bbi- 
BejieHHK) 3KCKpeTOpHbIX npOJiyKTOB. npH 3TOM BCJieaCTBHe COKpameHHH pa3Me- 
poB h pejiyKUHH nojioc™ Tejia npoH3omjia peayKUHH MajibnHTHeBbix cocyaoB. 
nocKOJibKy 3TO np0H30IHJI0 OHCHb paHO B 3BOJHOUHH, COXpaHHJiaCb 3HaHHTCJIb- 
Hafl nJiaCTHHHOCTb KHUieHHblX KJieTOK H HX nOJIH(J)yHKUHOHaJIbHOCTb, a KpOMe 
toto, HHKaKHx cjieaoB ot MajibnHTHeBbix cocyaoB b HacTonmee BpeMH He coxpa- 
HHJiocb. B-TpeTbHX, noTpe6HOCTb bo Bee 6ojiee «BbiroaHOH» b nmaTeabHOM ot- 
HomeHHH nnme npHBejia k Hpe3BbinaMHOMy pa3BHTHio cjnoHHbix xcejie3, oGecne- 
HHBaiomnx 3(J)4)eKTHBHyio noaroTOBKy nnmeBoro cy6cTpaTa h Bee 6ojiee 3(J)- 
(JieKTHBHoe B3aHMOOTHomeHHe c xcepTBOH (Mitchell, 1970). Ho caMoe rjiaBHoe 
3aKJHOHaeTCH B TOM, HTO 3(J)(J)eKTHBH0CTb nHTaHHH H nHmeBapeHHH npHBejia, c 
oaHoii cTopoHbi, k yBejiHHeHHK) pa3MepoB KJiemeM, a c apyroh — k oGorame- 
hhk) hhu xceaTKOM h hx oaHOBpeMeHHOMy H3MejibHaHHio. B pe3yabTaTe CTajiH 
BbiaynaHTbCH mcjikhc jihhhhkh c peayunpoBaHHOM neTBepTOM napoh ho r, a nep- 
Ban HHHHHOHHan CTaann BOBce peayunpoBanacb ao KaaHnTOCTa3bi c aeitHTo- 
tpo(J)hom a(J)arHeM (CHTHHKOBa, 1978). Ho aan toto htoOh 0HT0reHe3 mo r 
ycneuiHo oeymecTBHTbCH, TaKOM mchkoh jihhhhkc OKa3ajicn HeoOxoaHMbiM eme 
6oaee 3(J)(J)eKTHBHbiM cnoco6 nHTaHHH, Ha OCHOBe Hero co6ctbchho h bo3hhk 
napa3HTH3M KaK oaHOKpaTHbih h HaH6oaee 3(J)(J)eKTHBHbiM cnocoG h3bjichchhh 
HaHOoaee noaxoanmero nHmeBoro cy6cTpaTa. flan 3thx ueaeM noHaaoOHacn, 
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KpOMe Toro, cthjioctom — yHHBepcajibHoe 3KOJioro-(J)H3HOJiorHHecKoe npncno- 
co 6 jieHHe jihhhhok, o 6 jieniaiomee hm npouecc nnTaHHH. Hhmmh cjiOBaMH, na- 
pa3HTH3M B03HHKaeT Kax cjieucTBne onpe#ejieHHbix oHToreHeTHnecKHx npouec- 
cob, CBH3aHHbix npexcue Bcero c xapaKTepoM xai3HeueflTejibHOCTH h nmaHHH 
B3pOCJIOH CTa^HM. B H3BCCTHOH CTeneHH 3TO OFITHMH3MpOBaJIO H yCKOpHJIO BCCb 
npouecc OHToreHe3a. OuHOBpeMeHHO npoH30injia CTa6HJiH3auHH OHToreHe3a c 
B03HHKH0BeHneM peuyunpoBaHHbix nepBon h TpeTben HMM(J)ajibHbix CTaunn h 
orpaHHHeHHbiM hhcjiom jiHHeK. AcJwhh nepBon HHM(J)ajibHon CTa uhh h ee pe- 
uyKUHH ecTb yxce cjieucTBne caMoro napa3HTH3Ma n HaKonjieHnn uocTaTOHHbix 
3HepreTHHecKHx pecypcoB jxj m npoxoxcaeHnn jib yx nocjieuyioiunx jimhck b «aBTO- 
homhom» pexcHMe. BecbMa xapaKTepHO npn 3 tom, hto chhxpohho c npoTOHHM- 
(J)oh peuyunpyeTCH h TpnTOHHMcjia, 3HanHTejibHO CTa6njiH3Hpyfl Becb OHToreHe3 
(Nev/ell, 1973). 3to roBopm 06 ycTOHHHBOCTH MopcJ)oreHeTMHecKnx Koppejm- 
unn b OHToreHe3e. Hapauy co cjihhhmcm cerMemoB n TarM nponcxounjio B03- 
HHKHOBeHne BTOpMHHbix uepMaTOxeT n onaroB CKJiepoTM3auMn. B KaKnx-Hn 6 yub 
lopcKMx MjiM MejiOBbix noHBax Taxnx Kjiemen, t. e. pa3Hbix bhuob ouhoh 6 ojib- 
inon rpynnbi, 6 buio, bhuhmo, oneHb MHoro c He3HaHHTejibHbiMM mop(J)03kojio- 
rnHecKHMM BapnauMHMM (Walter, Proctor, 1999). 3th (J)opMbi HBHjincb toh ot- 

npaBHOH TOHKOH, MOp(J)OJIOrHHeCKOH OCHOBOH H npOTOTHnOM, KOTOpblH JXBJl BCe 
Hbme xcHBymHe rpynnbi napa3HTeHroH (cm. pncyHOK, 7, II). 

Ka3ajiocb 6bi, jiHHHHKa, HBjiHHCb KpaTKOBpeMeHHOH h TeM 6ojiee noOTHHeH- 
hoh CTaunen OHToreHe3a, Bcerua b toh hjih hhoh CTeneHH peKanHTyjinpyeT 6ojiee 
upeBHHH MOp(|)OJiorHHecKHH npOTOTHn, no KpanHen Mepe, no xapaKTepy CBoen 
BHyTpeHHen opraHH3auHH. OuHaKO oto nponcxojuiT uajieKO He Bcerua. Ectcct- 
BeHHO, hto BHeuiHHH Mop^ojiorHH jihhhhkh HeceT nacrabie cneuHajiH3auHH (Ha- 
npHMep, cnHHHbie iuhtkh), a Taxxce BHOBb npno6peTeHHbie HeihpajibHbie npn- 
3HaKH, He Hecymne cymecTBeHHoro (JiHJioreHeTHHecKoro 3HaneHHH. Ecjih, kohch- 
ho, He paccMaTpHBaTb oraejibHO cJ)HjioreHHio rpynnbi Ha ocHOBe Mop^ojiorHH 
jihhhhok. B to xce BpeMH ujiHTejibHO xcnByiune B3pocjibie KJieiun, peajiH3yiomHe 
Becb auanTHBHbin noTeHunaji toh hjih hhoh rpynnbi napa3HTeHroH, noueepxce- 
hh pa3JiHHHbiM TpaHC(J)opMauHHM h cneunajiH3auHHM, onpeuejiHiomHM tbkhm 
o6pa30M bck) 3BOjnouHio uaHHon rpynnbi. 

flajibHeHinaa cneunajiH3auHH b HanpaBjieHHH KOHKpeTHbix rpynn nponcxo- 
UHJia yxce nocjie juni^epeHUHauHH hx OHToreHe3a h B03HHKH0BeHHH nepBHH- 
Hbix (J)opM napa3HTH3Ma y jihhhhok (cm. pncyHOK, ///, IV). 3th jjbq oco6eH- 
hocth co6ctbchho h OTJiHHaioT napa3HTeHroH ot Bcex ocTajibHbix rpynn aKTH- 
Heunu (Witte, 1991). 

H3 paccMOTpeHHoro bhuho, hto HanSojiee cjioxcho ycTpoeHHbie tpom6huh- 
nubi hbjihiotch, CKopee Bcero, HanSojiee npnMHTHBHOH rpynnon, Hecyiuen apxa- 
HHHbie nepTbi b CBoen o6men aHaTOMnnecKon opraHH3aunH. Ecjih y6paTb Heo- 
TpHXHK) H UOnyCTHTb B03M0XCH0CTb COeUHHeHHfl CpeUHeH KHI1IKH H 3KCKpe- 
TopHoro opraHa, to nojiynHTCH hqkbb KOHCTpyKunn, 6jiH3Kan k npoTOTHny. 
TpoM6nuHHUbi HMeiOT jio6HbiH KHjib, rjia3a, Tpaxen, SbicTpo xouht no noMBe h, 
no-BHUHMOMy, He cnoco6Hbi rjiySoKO b Hee 3aKanbiBaTbcn. 3thm KjiemaM, Be- 
POhtho, b HaH6ojibineH CTeneHH CBOHCTBeHHa nojiH(J)arHH, a b TponHKax ohh 
UOCTHraiOT HCKJIIOHHTeJIbHO 60 JIbHIHX pa3MepOB, BnJIOTb UO 1 CM UJIHHOH. To- 
JIOUHbie JIHHHHKH TpOM6HUHHU TaiOKe HCKJIIOHHTeJIbHO aKTHBHbl, a HeKOTOpbie 
BHUbi cnoco6Hbi npbiraTb 3a cneT CTpoeHHH TpeTben napbi hot. BMecTe c TeM 
auanTauHH k napa3HTHpOBaHHio Ha 6ecno3BOHOHHbix, b hbcthocth hjichhcto- 
HOTHX, npHBOUHT K KpaHHCH CneUHaJIH3aUHH HMeHHO JIHHHHOK-MHKpOTpOM- 
6 huhhu. 3to BbipaxcaeTCH b (JiopMnpoBaHHH rnraHTCKoro cnHHHoro iuhtkb, b 
BHue apKH 3aKpbiBaiomero CBepxy xcH3HeHHO-BaxcHbie opraHbi — M03r (cHHraHr- 
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CxeMa bo3mo>khi>ix 3BOJiiouHOHHbix B3aHM00TH0ixieHMM ochobhmx rpynnnpoBOK napa3HTeHroH 

(Koropia Parasitengona). 

I—V— ypoBHH Mop<})OJiorHMecKOH h OHToreHeTHMecKOH ancJx^epeHiiHauHH H 3KOJiorHHecKOH pa^nauHH (obbHCHe- 
hhh b TeKCTe). 1 — Pterygosomata, 2—6 — rpynnupoBKH napa3HTeHroH (2 — BO^HHbie KJiemn, 3 — Calyptostoma- 
toidea, 4 — Erythraeoidea, 5 — Trombidioidea, 6 — Trombiculoidea). 

Schema of the supposed evolutionary relationships of the main groups of the Parasitengona. 

jihm), cjiioHHbie h KOCKajibHbie xcejie3bi, a TaioKe potobom annapaT. O^HOBpe- 
MeHHO npowcxo^HT pa3BMTne nocTOHHHOM npncocKn poTOBoro annapaTa, a TaK- 
xce pe,ztyKUHfl KOMnjieKca ajibBeojinpHbix cjiioHHbix xcejie3 jio jiByx nap. HaKO- 
Heu, Ha6jno,ztaeTCH nporpeccHBHan cneunajiH3aunH Tpy6naTbix (KOKcajibHbix) 
xcejie3 no no/mepxcaHHio BO^HO-cojieBoro 6ajiaHca n rjiaBHbiM o6pa30M no co- 
xpaHeHHio n yztepxcaHHio BO,abi b opraHH3Me Kjiemen. OpraHH3aunH KOKcajib- 
Hbix xcejie3 KaK y jihhhhok, TaK n y xnmHbix B3pocjibix Kjiemen OTBenaeT opra- 
HH3auHH ocMoperyjinpyiomHX onnTejineB, ho (^yHKUHOHnpyiOT oth opraHbi, 
KaK moxcho nojiaraTb H3 xapaKTepa nx cipoeHnn, He Ha BbiBe^eHne H36biTonHon 
BO,ztbi H3 opraHH3Ma, KaK y MHornx ^pyrnx rpynn njieHHCTOHornx, a, Hao6o- 
poT, — Ha pea,acop6uHio n coxpaHeHne b opraHH3Me MeTa6ojinnecKon xc wjx- 

KOCTH. 
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Ecjih 6bi HMejiocb 6ojibiue aaHHbix no aHaTOMnn n (JiyHKunoHaabHoh Mop- 
c|)OJiorHH Bo^HHbix Kaemeh, to, bo3moxho, to xe caMoe, ecjin He eme b 6ojib- 
men cTeneHH, moxcho 6buio 6bi cKa3aTb o HaH6ojiee apeBHnx boahhhx KJiemax 
rnapaxHnaax, KOTopbie oTjiHnaiOTCH aocraTOHHo 6ojibiiiHMH pa3MepaMH H He 
njiaBaiOT, a cpaBHHTejibHO MeaaeHHO xojwt no cy6cTpaTy b Boae. OTHOCHTejibHO 
bo^hhmx KJiemen CHHTaeTca, hto hx nepBHHHbie cJiopMbi, KaK, BnponeM, n y 
Bcex KJiemen, 6buin MarKOTeabiMH 6e3 KaKnx-jm6o CKjiepnTOB, npnneM TaKoe 
cocTOHHne b OBOJiiounn npoaoaxaaocb aoBoabHO aoaro (Mitchell, 1958). Onarn 
CKjiepoTn3aunn B03HnKjin b cbh3h c noTpe6HOCTbio b jioKOMOunn n co3aaHnn 
BHyTpeHHero Typropa rj in BbinpHMJieHnn hot (Mitchell, 1958). flan othx uejieh, 
ojtHaKO, MoryT ncnoab30BaTbca n apyrne MexaHn3Mbi, HanpnMep yKpenjieHne 
nojiocTn Tejia 3a cneT pa3BHTHH ee BbicTnjiKn nocpeacTBOM 6a3ajibHoh MeMdpa- 
Hbi, KaK 3 to nMeeT MecTO y TpoMdnanna (IlIaTpoB, HeonyGanKOBaHHbie aaH- 
Hbie). B TaKOM cjiynae, n pa3annHbie CKjiepnTHbie o6pa30BaHna, n 6a3ajibHyio 
MeMSpaHy nojiocTn Tejia HyxHO paccMaTpnBaTb KaK nporpeccnBHbie npn3HaKn, 
yKa3biBaiomne Ha npoaBHHyToe coctohhhc KJiemen, odaaaaiomnx noaodHbiMH 
npn3HaKaMn. Orcioaa caeayeT, hto aopcaabHbih mnT b jno6oh cjjopMe, b tom 
nncae aodHbih Knjib paaa B3pocjibix cJiopM, npeanoaaraeMbih pyanMeHT raadea- 
JinpHon njiacTnHKn (BahHmTehH, 1978), ecTb yxce BTopnnHoe npno6peTeHne, a 
BOBce He jipeBHnn npn3HaK. IloaTOMy BoaflHbie KJiemn n noayBoaHbie KajinnTO- 
CTOMaTnjibi, y KOTopbix aopcaabHbih Knjib OTcyTCTByeT, no-BH£HMOMy, 6ojiee 
npnMHTHBHbl OTHOCHTejibHO 3pHTp CUR, TpOM0 WJXWWJX H TpOM6nKyJlHJl, y KOTOpbIX 
aopcaabHbix Knjib HMeeTcn. Cpean nocaeaHnx Han6ojiee npoaBHHyTbiMH oKa3bi- 
BaiOTcn apHTpen^bi, y KOTopbix noMHMo khjih pa3BHT KpynHbih aopcaabHbih 
mnT (BahHmTehH, 1978). OjmaKO KaannTOCTOMaTnabi n opnTpenabi odHapyxn- 
BaiOT npn BceM otom HBHyio BTopnnHyio cneunajm3aunio b opraHH3aixnn poto- 
boto annapaTa n cTnaeTOBnaHbix xeanuep, BTnrnBaiomnxcH b TyjiOBnme. CnnH- 
Hbie mnTKn jihhhhok, y KOTopbix Jio6Hbih Knjib Bceraa OTcyTCTByeT, HMeiOT, 6e- 
3ycjioBHO, BTopnnHoe nponcxo^meHne. 

KaK 6bi TaM hh 6 buio, npeacTaBHTean reTepoMopcJmoh opTOTpnxnnecKoh 
npejiKOBoh rpynnbi aaan Hanaao BoaaHbiM KjiemaM, a TaK^e BceM ocTaJibHbiM 
cyxonyTHbiM napa3HTeHroHaM. Bee 3th KJiemn b aaabHehmeM npeTepnejin rnn- 
poKyio jmBepreHTHyio paanaumo (cm. pncyHOK, IV, V) n aaan doabinoe nncao 
HajiceMehcTB n ceMehcTB. npnneM BoaaHbie KJiemn o6pa30Bajin ejma Jin He 6ojib- 
mee nncao rpynn, neM Ha3eMHbie npn Haanann cpean hhx hbho npnMHTHBHbix 
cJiopM. He ncKjnoHeHO, hto TaKne nepexoabi ot reHepajin30BaHHbix k 6 ojiee cne- 
unajin3npoBaHHbiM (jjopMaM ocymecTBaaancb HeoaHOKpaTHo, ho Bceraa b oaHOM 
HanpaBJieHnn, n nponexoanan b TeneHne BecbMa juinTejibHoro nepnoaa BpeMe- 
hh. Bo3moxcho, hto eme b caMOM Hanaae cJiopMnpoBaHHH MopcjDOOKoaornnecKoh 
KOHCTHTyTunn npeAKOBoh cjjopMbi ojma n3 rpynn nepemjia k napa3HTHHecKOMy 
nnTaHnio cpa3y Ha Bcex aKTHBHbix cj)a3ax xn3HeHHoro unioia, hto aaao Hana- 
jio coBpeMeHHbiM nTepnrocoMaTnjiaM (cm. pncyHOK). 3to 6bui, BnanMO, eanH- 
CTBeHHbih B03M0xcHbih BapnaHT, nocKOJibKy, corjiacHO npaBnjiy BeKJieMnmeBa 
(1970), nepexoa k napa3HTH3My ocymecTBaaeTca jin6o Ha KaKoh-TO oaHoh CTa- 
ann OHToreHe3a, jih6o Ha Bcex cpa3y. nTepnrocoMaTnabi (KoropTa Pterygosoma- 
ta) o6 r bejmHHiOT Bcero 2 HeOojibiunx roMeoMopc|)Hbix ceMehcTBa — HeoTpnxnne- 
ckhx Pterygosomidae — napa3HTOB nmepnu, n opTOTpnxnnecKnx Pimeliaphili- 
dae — napa3HTOB cKopnnoHOB, TapaKaHOB n nojiyxecTKOKpbuibix (BahHmTehH, 
1978). HacTo othx KJiemen paccMaTpnBaioT KaK nepexoaHyio rpynny Me^ay pa- 
(JinrHaTonaHbiM npeaKOM n napa3HTeHroHaMH (BahHmTehH, 1978), oaHaKO a 
yxce roBopna, hto Heab3H oaHy H3 Hbme xnBymnx rpynn BbiBoanTb H3 apyroh. 
B caynae nTepnrocoMaTna HHKaKoh odpaTHoh nepexoa ToabKO k annnHOHHOMy 
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napa3HTH3My HeB03M0xceH, a caM hx objinraTHbin KpyrjioxcH3HeHHbiH napa3H- 
th3m cjiejiaji HeHyxcHbiM reTepoMop4)H3M jihhhhkh h nocjiejiyioinHX (f)a3 xch3- 
HeHHoro uHKjia. nooTOMy, BecbMa BeponTHO, hto Bee xce hmchho nTepnroco- 
MaTH^bi h hbjihkdtch cecTpHHCKOH napa3HTeHroHaM rpynnoH (Newell, 1973), 
xoth hx o6mne npH3HaKH TpaKTyioTCH HacTO KaK KOHBepreHTHbie (Witte, 1991). 
BMecTe c TeM o 6 ihhm jxjik o6eHX rpynn hbjihctch Taoce, no-BHjjHMOMy, cthjio- 
ctom — ^ocTaTOHHO yHHKajibHoe Mop4)03KOJiorHHecKoe o6pa30BaHHe, He HMeio- 
mee aHajioroB b jipyrnx rpynnax. 

B OTHomeHHH napa3HTeHroH, oaHaKO, He HyxcHO nepeoueHHBaTb 3HaneHHe 
hx b ^ocTaTOHHOH CTeneHH BbiHyx<meHHoro napa3HTH3Ma y npe^KOBbix (f)opM. 
3to HBjieHne Ha nepBbix nopax 6buio, CKopee Bcero, CBoeo6pa3HOH (jjopMOH 
MHKpOXHIHHH4eCTBa, npHTOM HTO CaM aKT nHTaHHH MOT CTaTb O^HOKpaTHblM H 
6ojiee 3(J)(J)eKTHBHbiM b CMbiejie nojiyneHHH Oojimlihx Mace nninn 3a othoch- 
TejibHO HeSojibinoH npoMexcyTOK BpeMeHH. rio3TOMy hh Toma, hh cennac y JIH¬ 
HHHOK He B03HHKJI0 HH CTpOTOH napa3HT0-X03HHHH0H CneU,H(j)HHHOCTH, HH TeM 
6ojiee conpnxceHHOH obojiiouhh c xo3neBaMH, a caM xapaKTep OHToreHe3a ocTaji- 
ch HeH3MeHHbiM y Been rpynnbi Ha npoTnxceHHH mhjijihohob jieT. 

Orciojia CTaHOBHTCH noHHTHbiM, hto npHBjieneHHe napa3HTH3Ma juih peme- 
hhh npo 6 jieMbi o B3aHMOOTHomeHHH rpynn BHyTpH napa3HTeHroH h BbincHeHHH 
hx (f)HjioreHeTHHecKoro conojtHHHeHHH jinmeHO bchkoto ocHOBaHHH. Kaxma h H3 
rpynn ^ocTaTOHHO jipeBHHH h nponuia cboh co 6 cTBeHHbin aojithh nyTb pa3BH- 
thh ot HeKoero o 6 mero npe^Ka, t. e. Ha^ceMencTBeHHbie rpynnnpoBKH napa3H- 
TeHroH napa(J)HjieTHHHbi h npoHCxojnrr Kaxcaan ot oahoh npe^KOBOH rpynnbi b 
paHre po^a hjih ceMencTBa, npejxcTaBHTejin kotopoh nHTajincb Ha hjichhctoho- 
rax, 6 buiH npeazianTHpoBaHbi k BHeKHinenHOMy nnmeBapeHHio h hmcjih £H<})(t)e- 
peHUHpOBaHHblH XCH3HeHHbIH UHKJI C nOKOHlHHMHCH CTa^HHMH (CM. pHCyHOK). 
Ha npoTHxeHHH mc303ohckoh 3pbi nponcxoflHJiH flajibHeHinne jni(})(})epeHUHa- 
uhh h cneuna;iH3auHfl B3pocjibix (jjopM Kjieruen, a Taxxce 3aKpenjieHne h coBep- 
meHCTBOBaHHe o/iHa^bi B03HHKHIHX napa3HTapHbix CBH3en c pa3HbiMH rpyn- 
naMH xo3neB. npejiKH BOjniHbix KjierueH BepHyjincb b BO£Hyio cpejiy, tpom 6 h- 
Ky^n^bi yuuiH b 6 ojiee rjiySoKHe cjioh noHBbi, a TpoMOntfHHflbi, opHTpen^bi h 
K aJIHnTOCTOMaTH/lbl OCTajIHCb Ha nOBepXHOCTH H B nOHBeHHOH nO^CTHJIKe, 3KC- 
njiyaTnpyn npn 3 tom pa3JiHHHbix X03neB h Bbi 6 npan pa3jiHHHbin Kpyr xcepTB. 
npn 3 tom nocjiejiHHe flBe rpynnbi BH,aoH3MeHHJiH potoboh annapaT b HanpaB- 
jieHHH ero cneunajiH3auHH k npoKajibiBaHHio noKpoBOB xcepTBbi h BbipaSoTice 
tohkhx CTHjieTOBH^Hbix xejinuep (BaHHiiiTeHH, 1978). A y tpomShjjhhji, h bojih- 
hhx Kjiemen He3aBHCHMO c(|)opMHpoBajiacb npncocica rnnocTOMa, npnneM KaK y 
JIHHHHOK, TaK H y B3pOCJIbIX KJiemeH. JIlo 6 onbITHO, HTO B3pOCJIbie KpaCHOTeJIKH, 
OKa3aBLUHCb CaMbIMH CneU,HajIH3HpOBaHHbIMH H #aX<e BTOpHHHO ynpOmeHHbl- 
mh, BoenpoH3BO^HT, o^HaKO, HaHMeHee cneunajiH3HpoBaHHbix jihhhhok. Ojma- 
ko HMeHHO 3 th jihhhhkh, noAHHMancb Ha noBepxHOCTb noHBbi, nepeiiuiH k napa- 
3HTHpOBaHHio Ha no3BOHOHHbix, Hero He CMorjia ce 6 e no3BOJiHTb hh o^Ha jx pyran 
rpynna napa3HTeHroH. Hohhtho, hto B3anMHbie MopcjjojiorHHecKHe nepexo^bi 
Mexcjiy yxce cjioxchbuihmhch rpynnnpoBKaMH h ecjjopMHpoBaBiiiHMCH cnocoSoM 
nHTaHHH OKa3ajiHCb yxce Hpe3BbinaHHO 3aTpyaHHTejibHbiMH, a b HeKOTopbix cjiy- 
nanx h HeB03M0xcHbiMH, He roBopn yxce 06 OTcyTCTBHH b otom bchkoh Heo 6 xo- 
JX HMOCTH H UeJieC006pa3H0CTH. 

nooTOMy napa3HTH3M jihhhhok Trombiculidae Ha no3BOHOHHbix xchbothhx 
HHKaK He MOT B03HHKHyTb H3 yXCe CJIOXCHB11IHXCH (|)OpM napa3HTH3Ma npejlKOBOH 
rpynnbi Ha HjieHHCTOHornx, KaK paHee nojiaraji EeKjieMHuieB (1970), paBHO KaK 
napa3HTH3M Ha HjieHHCTOHornx He Mor np0H30HTH H3 napa3HTH3Ma Ha no3BO- 
hohhhx, KaK CHHTaji lOnHr (Ewing, 1944, 1949). BMecTe c TeM npn OTcyTCTBHH 
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XaXOH-JIH6o CneUH(j)HHHOCTH B Bbl6ope n03B0H0HHbIX X03HeB JIHHHHXH XpaCHO- 
TejioK Moryr cjiynaiiHO Hana^aTb h Ha HjieHHCTOHorHX (Audy, 1950), hto, o/maxo, 
noKa HHKaK He OTpaxcaeTca Ha hx sbojhouhohhom h Mop(|)OJiorHHecxoM CTaTyce. 
OOpaTHoe, t. e. Haxoxc^eHHe jihhhhox rpoMdumm Ha no3BOHOHHbix, HHKor^a 
He HaOjuoAaeTCH, hto yKa3biBaeT Ha hx Henpeo^ojiHMyio MopcjDobHOXHMHHecxyio 
cneuHajiH3auHio k napa3HTHpoBaHHio Ha HjieHHCTOHornx. TaKHM o6pa30M, xpac- 
HOTejiKH, noxcajiyn e^HHCTBeHHan rpynna H3 HjieHHCTOHorHX-3XTonapa3HTOB, 
AeMOHCTpHpyiOT y^HBHTejIbHyiO njiaCTHHHOCTb CBOHX napa3HT0-X03HHHHbIX OT- 
HOUieHHH, HTO TOBOpHT 06 HX 4pe3BbIHaHHO BbICOKOM a^anTHBHOM H 3BOJHOUH- 
ohhom noTeHUHajie npn BecbMa apxaHHHOH HeH3MeHHOH Mopc|)OJiorHH. He hck- 
jiiOHeHO, hto noAo6HbiH 6HOJiorHHecKHH nporpecc Trombiculidae moxcho o6t>hc- 
HHTb TOJibKO Hpe3BbinaHHO 6jiaronpHHTHbiM xapaKTepoM nnmH, H3BjiexaeMOH 
JIHHHHXaMH H3 TXaHeH n03B0H0HHbIX XCHBOTHbIX, a TaiOKe (J)eHOMeHOM BHeKH- 

inenHoro nnmeBapeHHH, CBOHCTBeHHbiM Been 3toh bctbh Acariformes. 


3AKJHOHEHHE 

Bee CKa3aHHoe no3BOJiHeT npe^nojioxcHTb, hto xoth b uejiOM bctbh napa3H- 
TeHrOH C JIHHHHXaMH, napa3HTHpyK)lHHMH Ha HJieHHCTOHOTHX (TpOM6H,ZlHH^bI, 
3pHTpeHAbI, KajIHnTOCTOMaTH^bl H BO^HHbie KJiemn) H Ha n03B0H0HHbIX (Kpac- 
HOTejiKH), no Been bh^hmocth, napacfmjieTHHecxHe h objia^aiOT 6jih3khm 3bo- 
JiiouHOHHbiM BecoM, TpoMbnxyjiHAbi — 6ojiee npo^BHHyraH rpynna c dojibinHM 
3BOjnouHOHHbiM noTeHUHajioM. riocjie^Hee, hccomhchho, onpe^ejiHeTCH orpoM- 
hhm 3BOjnoixHOHHbiM npeHMymecTBOM, KOTopoe nojiyHHjm xjiemn 3toh rpynnbi 
BCJie^CTBHe nHTaHHH JIHHHHOX TXaHeBOH XCH^KOCTbK) n03B0H0HHbIX XCHBOTHbIX, 
hto h onpe^ejiHJio b xohchhom cneTe hx bnojiorHHecxHH nporpecc. 

PaccMOTpeHHe BHyTpeHHen Mop(J)OJiorHH napa3HTeHroH noKa3biBaeT, hto pa3- 
AejieHHe e^HHoro Ha^ceM. Trombidioidea, ob'be^HHHBinero paHee tpom6h^hha h 
TpoM6nKyjiHA (Krantz, 1978), Ha 2 napa(J)HJieTHHecxHX HajjceMencTBa Trombicu- 
loidea h Trombidioidea c paaoM ceMencTB, hto 6buio c^ejiaHO Ha ocHOBaHHH 
jiHinb ojihoh anoMop(J)HH y jihhhhox TpoMbnxyjiHji, (Welbourn, 1991), npejiCTaB- 
jineTCH TeM He MeHee c no3HUHH aHaTOMHH BecbMa obocHOBaHHbiM. Hcho, hto 
Bee TpoMGHKyjiOH^eH 6yjxyj xapaxTepH30BaTbcn cxoahoh c TpoMbHxyjiHAaMH 
aHaTOMHen h jipyrHMH ocobeHHocTHMH, tohho Tax xce xax Bee TpoMbHjmoHjieH 
6yayT Bocnpon3BOAHTb aHaTOMnnecxyio xoHCTpyxuHio jpoMdumm- Bbwejie- 
HHe 3thm aBTopoM .apyrax HaziceMencTBeHHbix rpynnnpoBOx b HacToamee Bpe- 
MH OUeHHTb HeB03M0>XH0 BBH^y nOJIHOrO OTCyTCTBHH MOpcjjOJIOTHHeCXHX JX aH- 
HblX. 

HmepecHO OTMeTHTb, hto y Been otoh bctbh cyxonyTHbix h btophhho-bo- 
ji Hbix axapH(|)opMHbix xjiemen npoH3ouuia CHHxpoHHaa pejiyxima nepBOH jihhh- 
hohhoh CTa^HH (npejuiHHHHxa), a Taxxce nepBOH TpeTben HHM(j)ajibHbix ctb^hh 
(npOTOHHM(|)a H TpHTOHHMC^a). KpOMe Toro, y HHX, HeCMOTpH Ha pm HaCTHbIX 
cneuHajiH3auHH, npocjiexcHBaeTca ejiHHbiH BecbMa xoHcepBaTHBHbiH Mopcjjojio- 
THHeCXHH npOTOTHn. Bee 3T0 MOXCeT CBH^eTeJIbCTBOBaTb O TOM, HTO, BO-nepBbIX, 
Parasitengona — MOHOcjmjieTHHecxHH TaxcoH, a bo-btophx, y Bcex 3thx xjiemeH 
eoxpaHHiOTCH cxo^Hbie MopcjjoreHeTHHecxne xoppejinuHH b OHToreHe3e. nocjieA- 
Hee roBopHT jih6o o6 sbojhouhohhoh mojio/iocth 3toh rpynnbi, hto He noji- 
TBepxc^aeTCH na^eoHTOJiornHecxHMH ^aHHbiMH, jih6o xce 06 HCXJHOHHTejibHO CTa- 
GnjibHbix (J)axTopax BHemHen cpe^bi, onpeAejiniomHX xoHcepBaTHBHOCTb h He- 
3HaHHTejibHbie cothth Mopc|)oreHeTHHecxHX nporpaMM b xo,ae sbojiiouhh pa3Hbix 
rpynn Parasitengona. MohocJjhjihio b m hhom cjiynae cjie,ayeT noHHMaTb tbxhm 
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o6pa30M, hto npe^KOBOH rpynnon napa3HTeHroH 6bm He ojihh KaKOH-TO bh^, a 
rpynna 6jih3khx bhjiob, bo3mo>kho b paHre poaa hjih ceMencTBa. CKopee Bcero, 
hto poaoHanajibHHKOM ceMencTBa c ejiHHOH Mop^ojiorneH BbicTynaji bh^ npea- 
koboh rpynnbi, a Ha^ceMencTBa — pcm, Toraa KaK npe^KOM Bcex napa3HTeHTOH 
MOTJIO 6bITb CeMeHCTBO C JlOCTaTOHHO CTa6HJIbHOH BHyTpeHHeH M0p(J)0J10rHeH 
(cm. pHcyHOK, I , 11 ). Bojiee niy6oKHe kophh 3toh rpynnbi npocjie^HTb HeB03- 
moxcho. B jxajibHQpiuiQM b xcme 3BOJHOUHH npejiCTaBHTejm 3tom rpynnbi jiHBep- 
rnpoBajin n paannpoBajiH no pa3JiHHHbiM SKcmornnecKHM HninaM c Bbipa6oTKon 
.aonojiHHTejibHbix cneuHajiH3aijHH. He HCKJiiOHeHO b to xce BpeMH, hto Parasi- 
tengona, TpaicryeMbie KaK Bbicmne aKapnc|)opMHbie Kjiemn (Krantz, 1978; Evans, 
1992), TaKOBbiMH BOBce He hbjihiotch, a nx npejiKH, o6nTan b KpaiiHe KOHcepBa- 
THBHblX yCJIOBMHX Cpe^bl, TBKHX KaK nOHBa H nOHBeHHaH nOaCTHJIKa, HaXOaflTCfl 
rae-TO b6jih3h ocHOBaHHH ^peBa Acariformes no cbohm aHaTOMHnecKHM xapaK- 
TepncTHKaM. OcTajibHbie rpynnbi jinuib aeMOHCTpnpyiOT Te hjih HHbie bhjioh3- 
MeHeHHH, coBepineHCTBOBaHHe h obojiiouhio cxoaHoro Tnna pa3BHTHH h njiaHa 
CTpoeHHH. 

Pa6oTa BbinojiHeHa npn (J)HHaHCOBOH ncmaepxcKe PoccHHCKoro 4)OHaa (J)yH- 
.aaMeHTajibHbix nccjieaoBaHHH (npoeKTbi Nq 03-04-48091 h 06-04-48538-a). 
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MORPHOLOGY OF PARASITENGONA MITES 
(ACARIFORMES: PARASITENGONA) 

AND THEIR PROBABLE EVOLUTIONARY SCENARIO 

A. B. Shatrov 
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SUMMARY 

On the basis of the analysis of morphology and biology of representatives of the Para¬ 
sitengona, mostly trombiculids, trombidiids and water mites, a new attempt is made to cla¬ 
rify probable evolutionary scenario in this group of the higher trombidiform mites (Acti- 
nedida). It is supposed that the very old ancestral group of terrestrial arachnids, having 
bite-sucking mouth-parts, poorly differentiated sac-like midgut and capability to extra-oral 
digestion, fed predatory on different small soil arthropods at all phases of the life cycle. 
They were small segmented orthotrichous homeomorphic arachnids at the rank of genus or 
family. The favorable feeding conditions of the adult phase have led to the small eggs rich 
in yolk and the small larva. The latter have led in turn to the necessity of intensive feeding 
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at the larval stage to complete the ontogenesis. Further in evolution, this group gave rise at 
once to two or even more large paraphyletic branches. Most of them retained feeding on 
arthropods with transition of larvae to much more effective parasitic feeding provided with 
the additional specialization of the larval stage. This branch comprise divergently radiated 
paraphyletic terrestrial and secondary-water water mites each having long course of evolu¬ 
tion resulted in the recent groups of Calyptostomatoidea, Erythraeoidea, Trombidioidea 
and several superfamilies of water mites. Another branch of the ancestral Parasitengona has 
followed the way of adaptation of larvae to feeding on vertebrates, which were being atta¬ 
cked by the larvae in the environment of pasture. The parasitism on vertebrates has lead 
to several radical specializations of these mites and their significant evolutionary progress. 
At the same time, the similar ontogenetic dynamics, as well as synchronous reduction of 
particular developmental stages in all parasitengones, inevitably indicate the monophyletic 
origin of the whole branch of Parasitengona with Pterygosomatidae as the most probable 
sister group. 
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